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Abstract
Durant, Kathleen. Ph.D. The University of Memphis. August 2017. Language and Literacy
Relationships in Spanish-Speaking English-Language Learners from Kindergarten to 2nd Grade.
Major Professor: Linda Jarmulowicz, Ph.D.
This dissertation investigated the cross-linguistic development of metalinguistic and
literacy skills in the period between kindergarten and 2nd grade in 71 Spanish-speaking Englishlanguage learners in two studies. The studies’ goals were to 1) describe the cross-linguistic
relationships between kindergarten Spanish and English phonological awareness (PA) and letter
identification and later 2nd grade morphological awareness (MA) skills and literacy outcomes as
well as 2) explore a developmental, cross-linguistic model of metalinguistic and literacy
development in Spanish-speaking ELLs in early elementary school.
In the first study, Spanish PA performance in kindergarten accounted for the majority of
variance in performance on four MA tasks. Overall, Spanish sound matching performance was
the most reliable predictor of performance on all four MA tasks.
In the second study, Spanish PA at the end of kindergarten was a significant direct
longitudinal predictor of 2nd grade MA and an indirect predictor of spelling. English PA was a
significant direct longitudinal predictor of 2nd grade English word reading and spelling. Within
the model, Spanish PA was the only significant longitudinal predictor of MA, and English PA
was the most significant predictor of spelling skill, overall.
Taken together, the results can inform language and literacy assessment procedures for
identifying Spanish-speaking ELLs at risk for poor academic outcomes by demonstrating how
Spanish and English PA and letter identification skills in kindergarten differentially support
accurate MA development, single word spelling, and single word reading.
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Chapter 1
General Introduction
Within the United States school-aged population, an estimated one in ten children is a
Spanish-speaking English-language learner, making the cross-linguistic development of
language and literacy in Spanish-speaking English-Language Learners (ELLs) an area of
practical and theoretical concern for language researchers (National Center for Educational
Statistics, 2015). While there is agreement on the broad sequence of language and literacy
development in both monolingual English-speakers and Spanish-speaking ELLs (e.g., children
learn how to speak before they learn how to read and write), there is no consensus on specific
diagnostic criteria for identifying typical and atypical language and literacy development in
ELLs (August, Shanahan, & Escamilla, 2009). This state of affairs persists despite documented
academic and literacy achievement gaps between Spanish-speaking ELLs and their monolingual
English-speaking peers (NCES, 2015). Without the establishment of diagnostic norms for the
sequence of language and literacy development in Spanish-speaking ELLs it is difficult to
determine the best practices for education professionals to identify Spanish-speaking ELLs at
risk for poor academic outcomes.
One factor complicating the establishment of diagnostic norms for Spanish-speaking
ELLs at risk for poor literacy outcomes is the accurate measurement of a language system in
transition from L1 dominance to L2 proficiency, which is estimated to take from 5 to 7 years,
roughly the duration of elementary school for ELL children who are introduced to their L2 in the
classroom (Cummins, 2008). For example, vocabulary is distributed between the two languages
of second language learners so their overall cross-linguistic vocabulary is comparable to a
monolingual’s total vocabulary, but their L1 and L2 vocabularies are smaller than those of
1

monolinguals (Oller, Pearson, & Cobo-Lewis, 2007). Vocabulary size is a direct predictor of
literacy outcomes in that the more words you have in your oral vocabulary than the more words
you will likely be able to successfully encode and decode orthographically (Jarmulowicz, Hay,
Taran, & Ethington, 2008). Other predictors of literacy achievement, such as metalinguistic skill,
are potentially less biased indicators of future literacy outcomes for ELLs due to their reliance on
abstract linguistic reasoning instead of static stored linguistic knowledge (Van Kleeck, 1994).
The term metalinguistics encompasses a range of cognitively based skills that rely on the
conscious reflection on linguistic patterns divorced from the meaning encoded by language
(Bialystok, 2001). Despite the differences between the English and Spanish languages, it is still
possible to describe both languages in terms of domains of linguistic knowledge (e.g., semantic,
phonological, and morphological). Metalinguistic skill specific to each domain of language, such
as phonological and morphological awareness, is measurable. Furthermore, a body of research
has described metalinguistic skills as an area of relative strength for ELLs and identified
Phonological Awareness (PA) and Morphological Awareness (MA) as reliable predictors of
literacy development across the lifespan in monolingual English-speakers (Adescope, Lavin,
Thompson, & Ungerleider, 2010; Jarmulowicz et al., 2008; Kieffer & Box, 2013).
Literacy describes a set of interrelated skills that develop across the lifespan
(Jarmulowicz et al., 2008). At different stages of literacy development, from early decoding of
written words to identifying the main points in a text, different oral language based skills are
drawn on. For example, in early literacy learning the orthographic system draws heavily on PA
in order to develop the correspondences between specific graphemes and individual sounds in
language, (e.g., <r> and [ɹ]) in alphabetic languages like English and Spanish (Anthony et al.,
2006). In later literacy, when expectations shift to the use of text to introduce and express
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abstract concepts, the awareness of the meaning bearing units of language (e.g., morphemes such
as -ly in the word loudly) is a stronger predictor than PA of performance in English-speaking
monolinguals and Spanish-speaking ELLs in 4th to 7th grade in L2 supportive school districts
(Jarmulowicz et al., 2008; Kieffer, Biancarosa, & Mancilla-Martinez, 2013; Kieffer & Box,
2013). Little is known about the cross-linguistic development of MA in Spanish-speaking ELLs,
especially in English immersion environments. Furthermore, there is no research investigating
how metalinguistic skills, including PA and MA, support accurate spelling across early
elementary schools in Spanish-speaking ELLs.
The topic of the sequence of metalinguistic skill development in the sequence of
language and literacy development is of interest for language researchers and educational
professionals because of the potential for cross-linguistic transfer of skills. Domain specific
metalinguistic skill, such as PA, has been observed to be transferable from L1 to L2 (Bialystok,
2001). The potential transfer of metalinguistic skill across domains and cross-linguistically (e.g.,
from L1 PA to L2 MA) in early elementary school has not been investigated previously in
Spanish-speaking ELLs. Additionally, the developmental sequence specific to the continuum of
MA skills (e.g., identification of morphemes and blending morphemes) in Spanish-speaking
ELLs has been restricted to a few studies using one MA task in older children (Kieffer, 2011;
Kieffer, Biancarosa, & Mancilla-Martinez, 2013, Kieffer & Lesaux, 2008; Ramirez, Chen, Geva,
& Kiefer, 2010; Ramirez, Chen, & Pasquarella, 2013; Kieffer & Box, 2013). This dissertation
research aimed at modeling the development of MA and contextualizing the growth of
metalinguistic skills across domains in a developmental model of single word spelling in the
period between kindergarten and 2nd grade in Spanish-speaking ELLs.

3

This dissertation contains two submitted journal articles. The first paper examined the
predictive relationships between English and Spanish PA and letter identification in kindergarten
and performance on four different MA tasks in 2nd grade for Spanish-speaking ELLs. Descriptive
statistics, correlation analyses, and hierarchical regression modeling were used to examine the
concurrent and longitudinal relationships between multiple measures of PA, letter identification,
and performance on four different MA tasks that target derived word stress judgment,
derivational morpheme blending, derived word decomposition, and morphologically complex
word spelling.
An extension of the first paper, the second paper investigates a cross-linguistic
developmental model of accurate single word reading and spelling in 2nd grade as predicted by
kindergarten English and Spanish PA and 2nd grade MA. Partial least squares structural equation
modeling was used to test a proposed theoretically motivated exploratory model of the crosslinguistic relationships between oral language based metalinguistic skills and later literacy skills
in early elementary school.
Collectively, the two papers investigated the cross-linguistic sequence of phonological
awareness and morphological awareness development in the context of early literacy.

4

Chapter 2
Metalinguistic Development in ELLs across Early Elementary School
Metalinguistic skills provide a foundation for literacy acquisition (Jarmulowicz et al.,
2008; McMillen, Durant, & Izumi-Taylor, 2015). Phonological Awareness (PA), letter
identification (letter ID), and morphological awareness (MA), have been shown to be reliable
predictors of both writing and reading comprehension in languages with an alphabetic writing
system, such as Spanish and English (August et al., 2009; Kieffer & Box, 2013). Additionally,
metalinguistic awareness development is an area of language that is influenced by previous
language experience but is not necessarily tied to specific language knowledge, making it a
potentially less biased way to assess cross-linguistic development than oral vocabulary in
children who are proficient in their first language (L1) and learning a second language (L2) in
the classroom (Lonigan et al., 2009). This study investigates the cross-linguistic development of
metalinguistic skills by determining the predictive relationships between Spanish and English PA
and letter ID skills at kindergarten and later English MA performance in 2nd grade.
Metacognition and Metalinguistics in ELLs.
Metacognition refers to the skill of being consciously aware of thinking and learning
independent from content knowledge (Flavell, 1979). Similarly, metalinguistic awareness
describes a set of skills that allow children to focus on the system of language independent from
the meaning conveyed by language (Cazden, 1974). Metacognition and metalinguistic
awareness, including symbolic awareness, have been theorized to be relative strengths for ELL
children as a consequence of acquiring and maintaining more than one language (Bialystok,
2001). In oral language, the phonological representations of words are symbols for concepts, and
in written language, letters are symbols for speech sounds. Therefore, symbolic awareness is
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implicated in cross-linguistic word identification, which is thought to benefit ELL children in
developing letter identification (letter ID), a predictor of literacy outcomes in both Spanish,
English, and Spanish-English ELL children (Furness & Samuellson, 2009).
Phonological awareness is a metalinguistic skills also associated with letter identification
development and literacy achievement. Previous language-specific vocabulary learning is
thought to influence PA skill development through the restructuring of phonological
representations in memory. For example, languages can vary by the complexity of their syllabic
structure where some languages, like Spanish, have regular consonant-vowel syllabic structure
(e.g., ca.mi.sa) while other languages, like English, have more varied and complex syllabic
structures (e.g., shirt). Therefore, it is possible that efficient lexical access in Spanish-language
learners is supported by stronger syllabic phonological representation in memory while stronger
phoneme level representation is necessary in English (Anthony et al., 2011). The progression of
sound structure units available in memory as a result of lexical restructuring has implications for
PA.
Phonological Awareness
Phonological Awareness (PA) describes a continuum of related skills that require the
conscious reflection on linguistic sound structure (Stahl & Murray, 1994). A consequence of the
need for accurate and efficient word identification in a growing lexicon is increasingly detailed
phonological representations in the lexicon, resulting in sublexical units of sound available for
abstract thought, such as syllables and phonemes (Lonigan et al., 2009; Storkel, 2002). PA
development progresses from awareness of larger sound units (e.g., words in sentences) to
smaller units (e.g., sounds in words) and is similar for English speakers, Spanish speakers, and
Spanish-speaking ELLs. Additionally, PA skill in both English and Spanish is positively
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correlated with first language (L1) and second language (L2) vocabulary measures for ELLs
(San Francisco, Carlo, August, & Snow, 2006). Although there is still debate about how to
accurately measure the distributed vocabulary in second language learners, there is a growing
consensus on the reliability and validity of measuring PA in Spanish-English ELLs (Anthony et
al., 2011; Gibson, Jarmulowicz, & Oller, 2017; Thoradottir, Rothenberg, Rivard, & Naves,
2006).
Measuring PA. PA tasks measure a child’s perception or representation of units of sound
structure at the word, syllable, or phoneme level (McBride-Chang, 1995; Torgesen, Wagner, &
Rashotte, 1994). Tasks used to measure PA include judging if words have sounds in common,
blending sounds together, segmenting sequences of sounds into individual sounds, recombining
discrete sounds into larger sequences, and deleting sounds from a sound sequence (Torgesen et
al., 1994). The sequence of development for PA skill progresses from tasks that compare holistic
representations (e.g., judging if words sound alike) to tasks with more complex cognitive
operations that require the representation of individual sounds (e.g., phoneme elision) for both
English and Spanish speakers as well as Spanish-speaking ELLs (Anthony, Lonigan, Driscoll,
Phillips, & Burgess, 2003). In addition to awareness of sound structure, the cognitive operation
used to manipulate the sound information is another factor in the measurement of PA (Anthony
et al., 2003). For example, a child may be asked to determine if two words sound alike or to
manipulate the sound structure by omitting the last sound in a word. The former requires PA
while the later requires PA in addition to cognitive manipulation.
For both monolingual English-speakers and Spanish-speaking ELLs, PA is thought to be
a unified latent construct composed of a continuum of related skills (Anthony et al., 2003, 2011;
Stanovich, Cuningham, & Cramer, 1984). Consequently, it is thought that measuring any one

7

area of PA development provides information about the development of the PA system as a
whole (Anthony et al., 2003). The strong correlation among PA tasks across development, the
generalization of gains from intervention targeting one PA skill to other PA skills, and that PA
skill is transferable across languages for dual language learners supports the conclusion that PA
is a unified construct (Bialystok, Majumder, & Martin, 2003; Dickinson, McGabe, ClarkChiarelli, & Wolf, 2004; Dorgunoglu, 1998; Geva, Wade-Woolley, & Shany, 1997).
Morphological awareness
Another metalinguistic construct related to, but independent of, PA is morphological
awareness (MA). In monolinguals, PA is predictive of later developing MA (Deacon & Kirby,
2004; Jarmulowicz et al., 2008). Morphemes are the smallest contrastive units of meaning in
language (Bloomfield, 1926; Jarmulowicz & Taran, 2013). Morphological Awareness (MA) is
broadly defined as awareness of morphological structure in language and the skill of consciously
manipulating morphemes (Carlisle & Feldman, 1995). MA can encompass inflectional
morphology, derivational morphology, or both. Inflectional morphemes encode the grammatical
relationship between words and derivational morphemes combine to form new words with
different meanings.
Some researchers define MA as an oral skill similar to PA, because it entails awareness
of the linguistic structure of words (e.g., phonemes or morphemes) and the ability to analyze and
manipulate those linguistic units (Carlisle & Feldman, 1995). Apel (2014) posits a
comprehensive definition of MA that includes awareness of the interaction of morphemes with
the phonological, semantic, syntactic domains in oral language and orthography in written
language. Explicitly identifying the subset of skills that make up the MA construct allows for
clearer delineation of both the scope and boundaries of MA skills that need to be assessed.
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Currently, it is unknown whether the variety of MA tasks in the literature measure the same
latent construct, can be used interchangeably, and still maintain validity and replicability across
studies. The remainder of the current discussion will primarily focus on the development of MA
specific to the derivational morphology system.
MA growth in monolingual English speakers and Spanish-speaking ELLs has been
observed to be reciprocal with vocabulary growth in later elementary school (Carlisle &
Feldman, 1995; Goodwin et al., 2013; Kieffer & Box, 2013 Kieffer & Lesaux, 2008). Starting in
3rd grade, morphologically derived vocabulary becomes the largest source of incidental word
learning in monolingual English speakers as it is used to convey abstract academic concepts.
(Anglin, Miller, & Wakefield, 1993). Additionally, growth in MA has been found to predict
vocabulary learning, and vice versa, in Spanish-speaking ELLs in later elementary school
(Kieffer, 2011; Kieffer & Lesaux, 2008).
Also increasing during elementary school is the expectation that children access and
express knowledge through reading and writing. The English orthography system is
morphographemic, which often preserves morphemic structure at the cost of consistent
phonological representation (Nunes, Bryant, Bindman, 2006). For example, the word soften is
spelled with the letter <t> preserving the representation of the morpheme soft even though the /t/
phoneme is omitted. Orthographic and phonological encoding of morphological structure is
consequently a factor in the development of MA. MA performance predicts fluent word reading
and reading comprehension in both monolingual and ELLs in later elementary school, additional
evidence of the relationship of MA and orthography and by extension, literacy. (Jarmulowicz et
al., 2008; Kieffer et al., 2013; Kieffer & Box, 2013).
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Linguistic patterns of derived, morphologically complex vocabulary can be described in
multiple ways. Transparency is a characteristic of the relationship between the base and derived
words that affects vocabulary and MA development. Words can be transparent or opaque in
multiple dimensions including sound structure and written representation. Derivational suffixes
can be described as phonologically neutral or non-neutral. Neutral derivational affixes (e.g., –
ness, -ful,-able) produce no change in the stem (e.g., laugh/laughable). Non-neutral derivational
affixes (e.g., –ion, -ity, -ic) can change the pronunciation of the consonant at the stem/affix
juncture (e.g., celebrate [ˌsɛlˌɪˈbɻe͡ɪt] to celebration [ˌsɛlˌɪˈbɻe͡ɪˌʃən]), vowel quality, (e.g., curious
[ˈkjɝˌɨˌəs] to curiosity [ˈkjɝˌɨˈɔsɪˌɾɨ]), or change the syllable that receives primary stress, (e.g.,
alphabet [ˈælˌfəˌbɛt] to alphabetic [ˌælˌfəˈbɛˌɾɪk]). Affixes that produce stress changes in the
stem word during derivation are referred to as rhythmic (Hayes, 1980; Jarmulowicz, 2002;
2006). Some stems experience multiple phonological changes during the process of derivation,
for example the stem metal [ˈmɛˌɾəɫ], when transformed to metallic [ˌmɛˈtæˌlɪk], has a consonant
change, (the alveolar flap [ɾ] becomes the alveolar plosive [t]), a vowel change, (the mid-central
vowel [ə] becomes the near-open front unrounded vowel [æ]) and the stress changes, (the
primary stress moves from the first to the penultimate syllable).
The sequence of development for the awareness of derivational morphemes, embedded in
derived vocabulary, is hypothesized to be incremental. Findings that children perceive and
produce semantically, phonologically, and orthographically transparent derivational affixes at an
earlier age than opaque derivational affixes support this hypothesis (Jarmulowicz, 2002, 2006;
Lewis & Windsor, 1996). How MA is measured, including the influence of derivational
morpheme transparency and the cognitive operation of the task, has implications for the
advancement of theories of MA development.
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Measuring MA. Unlike PA, the developmental implications of the interaction between
the linguistic unit targeted (e.g., derivational morphemes) and cognitive operations (e.g.,
blending) in MA tasks are not well understood (Apel, Diehm, & Apel, 2013). The research
literature is replete with researcher-designed tasks that vary by the unit of language targeted and
the type and sequence of cognitive operations needed to complete the task (Clin, Wade-Woolley,
& Heggie, 2009). Tasks used to measure MA include judging the accuracy of oral derived word
productions (Jarmulowicz, 2002), blending base words and derivational affixes (Jarmulowicz,
2006), defining derived morphologically complex vocabulary (Anglin et al., 1993), completing
morphologically complex word analogies (Nunes et al., 1997), producing related derived words
under time pressure (Calais, Cole, & Sopo, 2004), spelling morphologically complex words
(Apel, Masterson, & Hart, 2007), segmenting morphologically complex words into component
morphemes (Mahony, Singson, & Mann, 2000), judging if a given affix is a component of a
given morphologically complex word (Rubin, 1988), identifying morphological affixes in a list
of words under time pressure (Apel et al., 2013), and manipulating a derived morphologically
complex word to complete a sentence frame in a cloze procedure (Carlisle, 2000). Thus, MA has
been approached through different modalities and tasks that target the phonological and semantic
and/or syntactic, and orthographic properties of derivational morphemes.
Tasks that assess awareness of the phonological properties of derivational affixes include
blending and judgment tasks. Performance on a blending task can vary depending on
phonological properties of the derivational affix, namely if the affix is rhythmic. Rhythmic
affixes trigger phonological alternations in the base word (Hayes, 1995; Jarmulowicz, 2002).
Children are able to accurately blend together phonologically neutral derivational affixes and
base words before they are able to blend rhythmic affixes and base words. The skill of
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accurately binding rhythmic derivational affixes that trigger phonological alternations between
the phonological representation of the related base word and derived words, emerges between 3rd
and 6th grades (Jarmulowicz, 2002; Jarmulowicz & Taran, 2013; Jarmulowicz et al., 2008). The
cognitive demands of an MA task targeting phonological properties of derivational morphemes
can be additionally manipulated by changing the modality of the response required. For example,
an MA task could require a participant to judge whether a morphologically complex word has
been pronounced with accurate stress placement or to blend a base word and derivational
morpheme together to produce a morphologically complex word accurately (Jarmulowicz 2002,
2006).
A task that targets the semantic properties of derivational morphemes and is well
represented in the literature in both monolingual English speakers and school-aged Spanishspeaking ELLs, is a cloze task (August et al., 2001; Carlisle, 2000; Deacon & Kirby, 2004;
Goodwin et al., 2013; Kieffer & Lesaux, 2008; Nunes et al., 1997). In the cloze task, both the
morphologically complex word to be manipulated and the sentence that determines the
appropriate form for the target word are presented. For example, in the cloze task item
(reduction, she wants to______ the picture) the stimulus must be decomposed from the noun
reduction to the verb reduce to fit the semantic and syntactic constraints of the sentence. The
decomposition cloze procedure can be viewed as targeting knowledge about the semantic
relationship between morphological family members, as syntactic category information is
hypothesized to be an aspect of semantic representation (Levelt, 2001).
The decomposition cloze procedure has been interpreted as a morpheme elision task
analogous to phoneme elision tasks, because of the similarity in task demands (i.e., linguistic
structural unit identification, deletion, and recombination). Kieffer and Lesaux (2008)
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hypothesized that the cognitive operation that facilitates phoneme elision performance should
also support morphological decomposition. Ravid, Casalis, and Cole (2009) found that training
French-speaking children on phoneme elision produced enhanced morpheme segmentation
ability in 1st grade, compared to a control group. The children trained in phonological awareness
were not, however, any more proficient than the control group at generating a derived
morphologically complex word to complete a cloze procedure given a base word. It is possible
that the gains in morphological segmentation from phoneme elision training were related to the
cognitive operation instead of linguistic knowledge.
It is unclear if the varieties of MA tasks represented in the literature are measuring a
singular underlying competency or related competencies. Researchers using confirmatory factor
analysis methods have reported that MA skills are (1) indistinguishable from vocabulary
knowledge in 4th and 8th grade in monolingual English speakers (Spencer et al., 2015), (2) a
unitary latent construct distinct from vocabulary at 4th and 5th grade in Spanish-speaking ELLs
(Kieffer & Lesaux, 2008), and (3) at 7th and 8th grade, MA skills represent distinct competencies
that cannot be reduced to a general MA latent construct in monolingual English-speakers
(Goodwin et al., 2013). It is not clear if these disparate findings represent the development and
disambiguation of linguistic competencies, differences in monolingual and bilingual
development, or discrepancies in research methodology. It is clear, however, that PA and MA,
derivational MA in particular, are metalinguistic skills that are closely related to the development
of efficient and accurate literacy skills.
The Current Study
The present study adds to the literature of typical Spanish-speaking ELL development by
(1) describing cross-linguistic performance on PA, letter ID at kindergarten and English MA at
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2nd grade, (2) investigating the intersection of morpheme awareness and cognitive operations
used to manipulate morphemes by using multiple MA tasks, and (3) analyzing the longitudinal
predictive relationships between multiple measures of PA, letter ID, and MA.
The present study will provide additional insight into typical performance on multiple
measures of metalinguistic skills, such as Spanish and English phonological awareness and letter
ID in kindergarten, as well as morphological awareness in 2nd grade. Metalinguistics have been
identified as relative strengths in children who are acquiring a second language (Adescope et al.,
2010; Oller et al., 2007). Because PA is a linguistic ability independent of a specific language
(Bialystok et al., 2003; Durgunoglu, Nagy, & Hancin-Bhatt, 1993), positive correlations between
languages and across time should be observed. Furthermore, Spanish PA is expected to be better
than English PA because of the earlier age of acquisition of Spanish phonological knowledge
(Cisero & Royner, 1995). Letter ID performance draws on PA and develops through experiences
with texts; consequently letter ID performance is expected to be higher in English than in
Spanish, due to intensive phoneme-grapheme correspondence training in English immersion
classrooms (August et al., 2009). However, letter ID in Spanish and English are predicted to be
significantly correlated due to the underlying symbolic reasoning that enables the association of
L1 and L2 speech sounds to alphabetic graphemes in Spanish and English (McClelland, 1976).
A gap in the literature addressed by the current study is the performance of typical
Spanish-speaking ELLs on multiple measures of derivational MA in 2nd grade. To the best of our
knowledge, there are currently no studies that describe derivational MA performance in this
population in early elementary school. Adaptations of the cloze procedure by Carlisle (2000)
were prevalent in the studies investigating MA in Spanish-speaking ELLs in later elementary
school (Kieffer, 2011; Kieffer et al., 2013; Kieffer & Lesaux, 2008; Ramirez et al., 2010, 2013).
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Furthermore, the majority of studies assessed MA performance through written responses.
Whether derived morphologically complex vocabulary is encountered in oral or written language
impacts the processing of derivational morphemes. For example, in literate monolingual Englishspeakers, derived morphologically complex vocabulary is more likely to be decomposed, and
constituent morphemes processed separately when encountered in writing than in speech
(Amenta & Crepaldi, 2012; Marslen-Wilson, Bozic, & Randall, 2008). The present study
expands the literature by using MA tasks that vary by complexity of response (e.g., judgment vs
production) and modality of response (oral vs written). Uneven performance on the different MA
tasks is expected, with less complex tasks (e.g., derived word judgment) easier than more
complex tasks (e.g., written production). Nevertheless, all MA tasks were predicted to be
correlated with each other (Apel, 2014).
Finally, the current study addresses how cross-linguistic PA and letter ID interact over
time to predict performance on four different MA tasks from kindergarten to 2nd grade. The
majority of studies investigating derivational morphological awareness in ELLs focused on later
elementary school and used MA as an independent predictor variable of vocabulary learning and
literacy outcomes (Goodwin et al., 2013; Kieffer & Box, 2013; Kieffer et al., 2013; Kieffer &
Lesaux, 2008; Ramirez et al., 2010, 2013). Cross-linguistic predictor tasks that measure PA with
different cognitive operations, as well as letter ID, are used to predict MA performance in
multiple tasks. Spanish PA should predict MA performance, assuming L1 PA supports the
development of L2 MA. English PA should also predict MA performance because of the
observed predictive relationship between PA and MA in monolingual English-speakers in middle
school (Carlisle & Nomanbhoy, 1993; Deacon & Kirby, 2004). Specifically, English elision is
likely to be the strongest English PA predictor of MA performance, due its predictive robustness
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in predicting English-language based academic outcomes (Anthony & Loningan, 2004;
Jarmulowicz et al., 2008; Roman, Kirby, Parilla, Wade-Woolley, & Deacon, 2009; Wagner &
Torgesen, 1987). Finally, English letter ID should be related to MA skill performance because
derivational and inflectional morphemes are represented consistently by stable orthographic
letter sequences despite possible phonological shifts in pronunciation (Singson, Mahony &
Mann, 2000).
In sum, the study will use a single developmental causal model to examine whether there
are differences in how performance is predicted on four MA tasks that vary in complexity. MA
tasks vary in response modality and cognitive-linguistic complexity, and include judgment of
oral derived word production accuracy, oral morpheme blending, written derived morphological
word decomposition, and spelling of morphologically complex vocabulary.
Methods
Participants
The caregivers of 45 boys and 26 girls (n = 71) completed a demographic questionnaire at the
time of enrollment, reported in Table 1 and provided consent for their children to participate in
the study. The children attended two public schools in an area with a high concentration of
Spanish-speakers in Memphis, Tennessee. According to parent report, Spanish was the primary
language in the home. Testing was conducted at two points in time, first in the last three months
of kindergarten (Mage = 5 years and 8 months), and again in the middle of 2nd grade (Mage = 7
years and 6 months). Statistical comparisons revealed that there were significantly more boys
than girls in the study, 2(1, N = 71) = 5.09, p = .02, and more children in the sample had
siblings than did not have siblings, 2(1, N = 71) = 36.63, p < .001.
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Table 1
Demographic Summary of ELL Participants at Kindergarten
Boys Girls All Children
Participants
45
26
71
Percent who attended preschool 47% 65%
54%
Percent with siblings at home
93% 77%
82%
As part of the intake questionnaire, 69 mothers reported their level of English
proficiency, of which 49 (88%) reported they had no to limited English proficiency, and 5 (7%)
reported they were proficient in English. The average highest level of education for the mothers
who responded was the 8th grade and they had been in the United States, on average, for 10
years. Slightly more than three-quarters of the children (77%, n = 55) were born in the U.S., 15
were born in Mexico (21%), and one was born in Honduras (1%). The average age of exposure
to environmental spoken English was reported to be 3 years of age (min: 0 years old, max: 6
years old).
All participants passed a bilateral hearing screening at 25 dB for tones at 1,000, 2,000,
and 4,000 Hz. All participants completed all tests administered for this study. None of the
children were diagnosed with a speech or language impairment, and none were repeating
kindergarten.
Materials
Phonological Awareness
Comprehensive Test of Phonological Processing (CTOPP; Wagner et al., 1999) was used to
measure PA in English. Specifically, PA was measured by the sound matching (E_SM) and
sound elision (E_E) tasks from the CTOPP. The sound matching task involves selecting words
which have the same beginning or ending sounds (e.g., “Which word begins with [s]? fish, seat,
or keys?”). The elision task consists of identifying sounds in a given word, subtracting the given
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stimulus sound, then recombining the remaining sounds to produce a new word (e.g., “Say cat
without the [k]”). For both subtests, children were initially provided with three practice items
and testing was discontinued when they reached a ceiling of three consecutive incorrect
responses. The CTOPP reported Cronbach’s alpha for the phoneme elision and sound matching
subtests are above .90 for the age of the participants tested in kindergarten (Wagner et al., 1999).
The raw scores from the English sound matching and sound elision tasks were reported.
The Test of Phonological Processing in Spanish (TOPPS; Francis et al., 2001) is a nonstandardized test of phonological processing skills in monolingual Spanish-speaking children.
The tasks are the same as the CTOPP, reported above, except in Spanish. The sound matching
task (S_SM) and elision (S_E) task were used to measure PA in Spanish. Raw scores from tasks
are reported and used in all analyses. The Cronbach’s alpha for the phoneme elision and sound
matching subtests of the TOPPs are reported to be above .92 for ELL children tested at the
beginning of 1st grade (Goldenberg et al., 2014).
Letter Identification
Woodcock Reading Mastery Test-Revised (WRMT-R, Woodcock, 1998) was used to
measure letter identification (letter ID) in both English (E_LID) and Spanish (S_LID). The
WRMT-R is a standardized test which assesses the development of reading readiness skills. On
the letter ID subtest, children name the letter or pronounce the speech sound associated with the
letter (e.g. the child could say /bi/ or /b/ for the letter <b>) of the alphabet. The WRMT reported
reliability for all subtests of the WRMT exceeded .80 for monolingual English-speaking
children. The raw scores from the E_LID and S_LID tasks are reported as measures of letter ID.
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Morphological Awareness
The Derived Word Judgement Task (DWJT, Jarmulowicz, 2002), was used as a measure
of morphophonological accuracy judgement in real derived words. For this task, students were
presented a pre-recorded stimulus via headphones. The students heard two prerecorded
productions of each derived word, in minimal stress pairs. One word of the pair had correct
primary stress for the derived word and the other had incorrect primary stress (e.g., comical
presented as /ˈkɑˌmɪˌkəl/ or /ˌkəˈmɪˌkəl/). Students were instructed to state if they preferred the
first or second word production. Stimulus pairs were balanced with respect to whether the correct
pronunciation was presented first or second, and then randomized. The correct pronunciation was
presented first in 19 items and presented second in 20 items. All children received the same
sequence of randomized and balanced stimulus pairs. Repetitions of the experimental stimuli, as
well as verbal encouragement, were permitted. Thirty-nine stimuli pairs were presented on the
task. Productions were scored by the first author and a second trained graduate assistant, who
obtained an inter-rater reliability score of 100% in training on 546 task items. The measure
reported is a raw score. Scores from this study’s participants had a Cronbach’s alpha of .99.
The Derived Word Production Task (DWPT, Jarmulowicz, 2006), was used as a measure
of morphophonological accuracy in morpheme blending. For this task, students were given a prerecorded stimulus presented via headphones. The students heard the derivational suffix to be
blended presented before the stem in the following frame: “Put suffix on the end of stem word”.
An example stimulus item is “put –ic on the end of alphabet.” All suffix and stem combinations
yielded real English derived words. Repetitions of the experimental stimuli, as well as verbal
encouragement, were permitted. Forty-two stimuli items were presented on the task. Productions
were scored by the first author and a second trained graduate assistant, who obtained an inter-
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rater reliability score of 94% in training on 588 utterances. Disagreements were resolved through
discussion between the scorers, and examination of the spectrogram of the production using
PRAAT version 6, until a mutual agreement was reached (Boersma & Weenink, 2015). Derived
word productions were transcribed in the International Phonetic Alphabet (IPA) and coded for
stress and phonemic articulatory accuracy. The measure reported is a raw score. Scores from this
study’s participants had a Cronbach’s alpha of .92.
Extract the Base Test (ETB; August et al., 2001), was used as a measure of derived word
decomposition. For this task students were presented a stimulus both orally and in writing, such
as emptiness, and then were asked to write a word in the blank to finish a sentence, such as “The
cereal box is ______.” To correctly answer this question the student must analyze the stimulus to
identify the component derivational morphemes, separate them, identify the root morpheme,
conjugate it to make a surface form that finishes the sentence A 4 point scale, informed by Carlo
and colleagues (2004), was developed to score the morphological accuracy of ETB responses. A
score of 3 was awarded if the root or base word was identified and modified correctly (emptiness
to empty). A score of 2 was awarded if the root or base word was identified and modified
inaccurately (emptiness to empti). A 1 was awarded if an incorrect root or base word was
identified and the derivational affix removed (emptiness to empt). A 0 was awarded if the
produced answer was unrelated to the stimulus or if the written response was grossly incorrect
(emptiness to eptin).
The first author and a trained graduate assistant obtained an inter-rater reliability score of
96% on 392 written productions. Disagreements were resolved through discussion between the
scorers until a mutual agreement was reached. The measure reported is a raw score. The validity
of tasks using this paradigm is supported by previous studies conducted with ELLs using the
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ETB (Carlo et al., 2004; Goodwin et al., 2012; Kieffer et al., 2010; Kieffer & Lesaux, 2009;
Ramirez et al., 2010, 2013). Scores from this study’s participants had a Cronbach’s alpha of .89.
Morphologically Complex Word Spelling skill was measured with a non-standardized
spelling test, developed by Apel and Masterson (2007). This consisted of a list of 14 words that
tested English morphographemic spelling convention knowledge using morphologically complex
words, such as <d> for /t/ and /d/, as in joked and bussed. Each word was dictated aloud, put into
a sentence, and then spoken in isolation again. The SPELL score reported is the Element Score,
calculated in accordance with the criteria in the Computerized Spelling Sensitivity System
(CSSS) manual (Masterson & Apel, 2010). The element score reflects the accuracy of the
orthographic representation of each phonological and morphological element in the word. For
example, ship has three phonological elements (e.g., /ʃ/, /ɪ/, and /p/). To obtain the phonological
element score the accuracy of the orthographic representation of each phonological element is
calculated on a scale from 0 to 3, with a 0 if the phoneme is not represented by a grapheme, 1 for
a grossly incorrect phoneme-grapheme correspondence (<f> for /ʃ/), 2 for a plausible phonemegrapheme correspondence (<s> for /ʃ/), and a 3 for a correct phoneme-grapheme correspondence
(<sh> for /ʃ/). Next, the mean element score for the spelling attempt is calculated by dividing the
earned element score by the total number of elements in the target word. For example, a written
production of fip for ship would earn a mean element score of 2.33 out of 3 [i.e., (1+3+3)/3 ].
The maximum element score for all productions was 3. The minimum element score for all
productions was 0. See Masterson and Apel (2010) for more details. The measure reported is a
sum of the phonological element score across items. Scores from this study’s participants had a
Cronbach’s alpha of .88.
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Procedures
Children were tested individually in a quiet location within their schools by trained
examiners. Examiners were native speakers of either English or Spanish and administered tests
in their native language. Each child received a battery of tests in only one language per day;
thus, testing in English and Spanish did not occur on the same day. Instructions were provided
in the target language, and children were encouraged to speak only that language. If a child
attempted to use the other language during testing, he was verbally directed to speak only in the
target language. The PA and letter ID tests were given in both languages during the last three
months of kindergarten and the four MA tasks were given to the same children in 2nd grade.
Children were individually tested in blocks that did not exceed one hour. Tests were digitally
audio-recorded using Marantz PMD670 solid state professional digital recorders and Isomax
E61OP6T2 Countryman headset microphones. Digital recordings were used for later off-line
transcription, scoring, and analyses.
Analysis
Preanalysis data inspection included examination of patterns of missing data. Six percent of
the data was missing. Little’s Missing Completely at Random test was calculated and the data
was determined to be missing at random. Multiple imputation in SPSS version 22 was used to
calculate 5 sets values for the missing data. Analyses were computed for the 5 sets of multiple
imputations and then averaged using Microsoft Excel macros.
Pearson correlation analyses were conducted to assess the strength and direction of the
concurrent relationships between L1 and L2 PA skills and letter ID in kindergarten, and MA
skills in 2nd grade.
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Hierarchical regression models were estimated separately for each of the four MA tasks,
with PA skills and letter ID across languages as predictors. Hierarchical regressions permitted
the differential evaluation of the variance accounted for by variables added in each step of the
analysis, Additionally, the inclusion of multiple measures of PA permits the examination of the
cross-linguistic contribution of specific cognitive operations to different MA task performance.
Spanish PA skills (Spanish sound matching and Spanish sound elision) at kindergarten were
entered into the model first to reflect earlier development of Spanish PA. English PA measures
were entered in the second step, corresponding to the acquisition sequence of the two languages.
Finally, letter ID at kindergarten was entered in the third step to reflect the later development of
this pre-literacy skill, compared to oral language based PA skills.
Results
Descriptive Results
Descriptive statistics for performance at kindergarten and second grade are reported in
Table 2. On average, PA performance was highest for the task of sound matching regardless of
language assessed. Spanish sound matching had the highest average raw score of the measured
PA skills, followed by English sound matching. Spanish sound matching performance was
Table 2
Descriptive Statistics of Student Performance
Time
Test
Spanish
Kindergarten
Sound Matching
Elision
Letter ID
English
Sound Matching
Elision
Letter ID
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Min

Max

Mean(SD)

Percent
Correct

1.26
0
0

19
7
31

10.83(4.93)
2.37 (2.49)
12.30(8.88)

53%
11%
22%

0
0
20

19
10
39

8.60(4.39)
2.72(2.76)
32.41(3.66)

45%
14%
52%

Table 2 (Continued)
Descriptive Statistics of Student Performance

2nd Grade

Derived Word Judgment (DWJT)
Morpheme Blending (DWPT)
Derived Word Decomposition (ETB)
Derived Word Judgment (DWJT)
Complex Word Spelling

14
0
0
14
12

37
34
76
37
42

24.76(4.54)
10.49(7.93)
43.07(15.03)
24.76(4.54)
30.37(5.07)

59%
25%
49%
59%
72%

Note. N = 71 for all tests except morpheme blending and derived word judgment where N = 47

significantly higher than in English t(70) = 4.40, p<.001. Sound elision scores in both Spanish t(70)
= 16.21, p<.001 and English t(70) = 14.40, p<.001, on average, were significantly lower than
same-language sound matching performance. Average sound elision scores, however, were
significantly higher in Spanish than English t(70) = 2.08, p<.05. The high standard deviations
across task and language imply that PA was an emerging skill in both Spanish and English.
Spanish and English sound elision experienced floor effects, with only approximately 30% of
participants able to complete the practice problems for the tasks. Performance on English letter
ID was significantly higher than Spanish letter ID t(70) = 19.11, p<.001
Performance on MA tasks will be presented next. The highest performance for the MA
tasks was on spelling (72% average accuracy), followed by derived word accuracy judgement
(DWJT; 59% average accuracy), then derived word decomposition (ETB; 49% average
accuracy), and finally derivational morpheme blending (DWPT; 25% average accuracy). The
largest variation was observed on the Extract the Base (ETB) task which measured derived word
decomposition.
Correlation Results
Pearson correlation estimates are presented in Table 3. All of the observed relationships
between variables were positive, indicating that scoring higher on one test was associated with
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scoring higher on another. The results are presented in terms by skills, with kindergarten PA skill
correlations being discussed first, followed by kindergarten letter identification (LID)
correlations, and then 2nd grade MA skill correlations.
Table 3

Letter
ID

PA

Correlations between kindergarten PA, letter ID, and 2nd Grade MA skills for ELLs
S_E

S_SM

S_SM
1

S_E

.60***

1

MA

S_LID E_LID

1

.47**

.69***

.60***

1

S_LID

.26

.33*

.39*

.13

1

E_LID

.34*

.32*

.39*

.22

.27

DWJT

.49**

.38*

.44**

.36*

.67

E_E

DWPT
ETB
SPELL
*

E_E

.61***

E_SM

***

E_SM

.55

***

.53

***

.33

***

.62

***

.48

**

.59

***

.55

***

.62

***

.59

***

.53

**

.43

**

.65

***

.20
.10

DWPT

ETB

SPELL

1

.03
.32

DWJT

*

.24

1

.26

.38*

.33

*

.46

***

.62

***

.43

*

1
.38*
.56

***

1
.61***

1

p≤ .01. *** p≤ .001; N = 71 for all tests except DWPT, DWJT where N = 47; S_E, Spanish Elision;
S_SM, Spanish Sound Matching; E_E, English Elision; E_SM, English Sound Matching; S_LID, Spanish LetterID;
E_LID, English LetterID; DWJT, Derived Word Judgment Task; DWPT, Derived Word Production Task; ETB,
Extract the Base; SPELL, Spelling Morphologically Complex Words
Note. p ≤ .05.

**

Correlations were stronger across languages for the same PA task at kindergarten, either
elision or sound matching, than for the two PA tasks within language. The strongest relationship
between PA skills, and the strongest relationship observed between any skills investigated in the
correlation analysis, was for the elision task across languages (r = .69) with sound matching
nearly as strong (r = .67). The weakest relationship was between Spanish sound matching and
English elision (r = .47), which differ both by cognitive operation and language. Curiously,
Spanish elision and English sound matching, which also differ by both cognitive operation and
language, were more strongly correlated (r = .61). The two PA skills were related with equal
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strength within language for both Spanish and English (r = .60). The differences in correlation
strength among any of the PA skills were not statistically significant.
L1 or L2 letter identification and PA skills had relatively weak relationships (r < .4).
Overall, English sound matching had the highest correlation with letter ID for both languages (r
= .39). Surprisingly, Spanish and English letter ID were not significantly correlated.
All the MA skills were significantly correlated, with the strongest correlation being
between oral derived word accuracy judgment, measured by the DWJT, and written derived
word decomposition, measured by the ETB (r = .62), followed by ETB and derived word
spelling (r = .61). Surprisingly, the two tasks that focus on derivational morpheme-triggered
stress shifts, the DWJT and DWPT, were only weakly correlated (r = .38). The correlations
between DWJT and the other MA tasks were significantly weaker than the relationships between
and among the other three tasks z(47) = 2.19 p<.01.Overall, the four MA skills were more strongly
related to L1 and L2 PA skills than to letter ID.
Regression Results
Oral Derived Word Accuracy Judgment
The first hierarchical multiple regression model evaluates oral derived word accuracy
judgment performance (as measured by the DWJT) as the dependent variable. Results are found
in Table 4. From the first step, Spanish PA skills in kindergarten contributed significantly to the
regression model, and accounted for 22% of the adjusted variation in derived word accuracy
judgment performance (DWJT) at 2nd grade. However, only Spanish sound matching was a
significant predictor. Introducing English PA into the model at step two, and letter ID into the
model at step three did not add explanatory power to the model. The addition of English PA
skills resulted in the Spanish PA skills being non-significant independent predictors. With all 6
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predictor variables in the model, no individual measure emerged as a significant unique predictor
of derived word judgment (DWJT) performance in 2nd grade. In summary, the sole contributor
of variation in oral derived word judgment (DWJT) for 2nd graders was Spanish PA skills in the
model with only Spanish PA skills, and the only significant predictor across all models was
Spanish sound matching in the Spanish PA only model.
Table 4
Predicting Oral Derived Word Judgment (DWJT) Performance in 2nd Grade ELLs.
̅2
̅2
Step
Variables
β
F
𝑹
Δ𝑹
1. Spanish PA
Spanish Sound Matching
.43**
.22***
7.73**
Spanish Sound Elision
.11

ΔF

2. Spanish PA
English PA

Spanish Sound Matching
Spanish Sound Elision
English Sound Matching
English Sound Elision

.37
.04
.13
.06

.21**

-.01

4.01**

.48

3. Spanish PA
English PA
Letter
Identification

Spanish Sound Matching
Spanish Sound Elision
English Sound Matching
English Sound Elision
Spanish Letter Identification
English Letter Identification

.34
.13
.24
-.05
-.26
.02

.23**

.02

3.23**

1.57

Note. * p ≤ .05, ** p≤ .01, *** p≤ .001; N=47

Oral Derivational Morpheme Blending
Results for the hierarchical multiple regression analysis with oral derivational morpheme
blending performance (as measured by DWPT) as the dependent variable are found in Table 5.
In the first step, Spanish PA skills in kindergarten contributed significantly to the regression
model and accounted for 42% of the adjusted variation in derivational morpheme blending
performance (DWPT) at 2nd grade. Both Spanish sound matching and Spanish sound elision were
significant predictors. Introducing English PA at step two, and letter ID at step three, did not add
explanatory power to the model. As with the judgment task, the addition of English PA skills
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resulted in the Spanish PA becoming non-significant. With all 6 variables entered into the model,
no individual measure was a significant predictor of derivational morpheme blending (DWPT)
performance in 2nd grade. In summary, the sole contributor of variation in derivational
morpheme blending (DWPT) for 2nd graders was Spanish PA skills, and the only significant
predictors were Spanish sound matching and Spanish sound elision in the Spanish PA model.
Table 5
Predicting Derivational Morpheme Blending (DWPT) Performance in 2nd Grade
̅2
̅2
Step
Variables
β
F
𝑹
Δ𝑹
*
1. Spanish PA
Spanish Sound Matching
.32
.42***
17.40***
Spanish Sound Elision
.43***

ΔF

2. Spanish PA
English PA

Spanish Sound Matching
Spanish Sound Elision
English Sound Matching
English Sound Elision

.25
.28
.12
.17

.42***

.00

9.50***

1.32

3. Spanish PA
English PA
Letter
Identification

Spanish Sound Matching
Spanish Sound Elision
English Sound Matching
English Sound Elision
Spanish Letter Identification
English Letter Identification

.27
.23
.06
.23
.13
-.01

.42***

.00

6.48***

.73

Note. * p ≤ .05. ** ≤ .01. *** p≤ .001; N = 47

Written Derived Word Decomposition
These analyses investigate Kieffer and Lesaux’s (2008) hypothesis that sound elision
performance should predict written derived word decomposition (ETB) performance because
both tasks require sound sequence identification and deletion. Results for the written derived
word decomposition (as measured by the ETB) hierarchical regression models are found in Table
6. In step one, Spanish PA skills in kindergarten contributed significantly to the regression
model. Spanish sound matching and sound elision accounted for 23% of the adjusted variation in
written derived word decomposition (ETB) performance. Spanish sound matching was the
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significant predictor. Introducing English PA skills in kindergarten explained an additional 6%
of variation. This change in 𝑅̅ 2 was significant. After the introduction of PA skills, English sound
matching emerged as the singular significant predictor in the model, with the Spanish PA
predictors becoming non-significant. Adding letter ID into the model did not explain any
additional variance. In the model with all 6 predictors, PA skills and letter ID in both languages
accounted for 29% of written derived word decomposition (ETB) performance. Only English
sound matching was significant in this final model.
Table 6
Predicting Written Derived Word Decomposition (ETB) Performance in 2nd Grade ELLs
̅2
̅2
Step
Variables
β
F
ΔF
𝑹
Δ𝑹
**
1. Spanish PA
Spanish Sound Matching
.43
.23***
11.72***
Spanish Sound Elision
.13
2. Spanish PA
English PA

Spanish Sound Matching
Spanish Sound Elision
English Sound Matching
English Sound Elision

.26
.08
.37*
-.05

.29***

.06

8.44***

4.11*

3. Spanish PA
English PA
Letter Identification

Spanish Sound Matching
Spanish Sound Elision
English Sound Matching
English Sound Elision
Spanish Letter Identification
English Letter Identification

.24
.10
.41*
-.08
-.08
.03

.29***

.00

5.83***

.75

Note. * p ≤ .05. ** ≤ .01. *** p≤ .001; N = 71

Morphologically Complex Spelling
These analyses test the research questions of whether Spanish PA, English PA, and letter
ID are each significant predictors of spelling morphologically complex vocabulary. Results are
found in Table 7. In step one, Spanish PA skills in kindergarten contributed significantly to the
regression model and accounted for 34% of the adjusted variation in spelling morphologically
complex vocabulary performance at 2nd grade. Spanish sound matching was the only significant
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predictor. Introducing English PA skills in kindergarten explained an additional 21% of adjusted
variation and this change in 𝑅̅ 2 was significant. In the model with PA skills in both languages,
Spanish sound matching, English sound matching, and English sound elision were significant
predictors. Adding letter ID into the model explained an additional 6% of the adjusted variance
in morphologically complex word spelling performance F(6,70) = 16.82, p<.001. In the model
with all the predictors, English sound matching, English sound elision, and English letter ID
were significant predictors of spelling morphologically complex vocabulary. Together, PA skills
and letter ID in both languages accounted for 61% of spelling morphologically complex
vocabulary performance in 2nd grade.
Table 7
Predicting Morphologically Complex Vocabulary Spelling Performance in 2nd Grade ELLs
̅2
̅2 F
ΔF
Step
Variables
β
𝑹
Δ𝑹
***
1. Spanish PA
Spanish Sound Matching
.54
.34***
19.24***
Spanish Sound Elision
.12
2. Spanish PA
English PA

Spanish Sound Matching
Spanish Sound Elision
English Sound Matching
English Sound Elision

.31**
-.11
.31*
.33*

.55***

.21

20.50*** 14.27***

3. Spanish PA
English PA
Letter
Identification

Spanish Sound Matching
Spanish Sound Elision
English Sound Matching
English Sound Elision
Spanish Letter Identification
English Letter Identification

.23
-.13
.35**
.31*
-.12
.25**

.61***

.06

16.81***

4.82*

Note. * p ≤ .05. ** p≤ .01. *** p≤ .001; N = 71

In sum, across MA tasks the regression models accounted for the most variation in
spelling morphologically complex words (𝑅̅ 2 = 61%), followed by oral derivational morpheme
blending (DWPT), (𝑅̅ 2 = 42%), then written derived word decomposition (ETB) (𝑅̅ 2 = 29%), and

30

finally oral derived word accuracy judgment (DWJT) (𝑅̅ 2 = 23%). For the oral language based
tasks of derived word accuracy judgment (DWJT) and derivational morpheme blending
(DWPT), Spanish PA accounted for all of the variation in performance. For the written tasks of
derived word decomposition (ETB) and morphologically complex spelling, English PA
contributed to variation explained in addition to Spanish PA, but only for the spelling task did
letter ID explain any variation.
Discussion
Overall, the results suggest that metalinguistic skill development in Spanish-speaking ELLs
represent a sequence where later developing morphological awareness skills build on earlier
developing phonological awareness and letter ID skills, cross-linguistically.
PA and Letter ID Performance in Kindergarten
The relationships between PA skills can be best described in terms of the cognitive operation
required to complete the PA task rather than the language of the PA task. In accordance with the
research hypothesis, Spanish sound matching was found to have, on average, the highest score of
the PA skills measured in both languages. Surprisingly, English sound matching was found to
have the second highest score. Additionally, correlations between PA skills were highest for the
same task across languages, as opposed to the different tasks within languages, indicating that
cognitive operation is a mediating factor in linguistic knowledge transfer. Sound matching draws
on more holistic sound sequence knowledge, because comparing the items on the task does not
require individual phoneme representation. These findings are in agreement with Anthony and
colleagues’ 2003 finding that PA tasks that measure more holistic sound sequences, (i.e., syllable
level) are a more sensitive measure of PA skill than sound elision for Spanish speakers in
kindergarten and extend the findings to include L2 measures.
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Higher English letter ID performance implies that children have greater literacy exposure to
English than Spanish. The children were enrolled in an English immersion school system where
literacy support in L1 was not provided. Additionally, the kindergarten curriculum heavily
focused on the development of English orthographic knowledge, including letter identification.
Differential Performance and Relationships across MA tasks in 2nd Grade
The inclusion of multiple measures of MA, which require different cognitive operations
in both the oral and written modality, provides a more nuanced picture of metalinguistic
development in MA. An unexpected finding was that the spelling task receiving the highest
average performance of the four MA tasks. Although spelling was expected to be a more
complex and later developing task relative to the other MA tasks, performance may have been
influenced by two factors. First, the morphological complexity in the spelling words was
primarily inflectional, which typically develops before derivational morphology (Rubin,
Patterson, & Kantor, 1991). Second, morphological complexity might receive more attention in
the written modality (i.e., spelling) as a consequence of the direct instruction of spelling in early
elementary school. In contrast, the other MA tasks target skills not explicitly taught in the
classroom and are drawn from experimental studies that typically have older participants
(Carlisle, 2000; Goodwin et al., 2012; Jarmulowicz, 2006).
The second highest performance was on a receptive task (DWJT) where students had to
judge the morphophonological accuracy of oral productions of derived vocabulary, indicating
that L2 derivational morphology awareness in Spanish-speaking ELLs follows the pattern of
receptive skill performance preceding expressive skill (Gibson et al., 2012). In contrast, blending
derivational morphemes (DWPT) accurately was the lowest scoring of the four MA tasks and
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had the largest variation. The written derived word composition task (ETB) had the third highest
scores, illustrating that MA development is uneven across different MA skills.
Correlation analyses showed significant correlation among the four MA tasks, suggesting
that a common underlying proficiency might support L2 performance in Spanish-speaking ELLs.
The strength of the significant relationships ranged from high (e.g., DWJT and ETB, r = .62;
ETB and complex word spelling, r = .61) to moderate (e.g., DWPT and complex word spelling, r
= .56; DWJT and complex word spelling, r = .43) to moderate-weak (e.g., DWPT and DWJT, r
= .38, DWPT and ETB, r = .38). The differences in the correlation strength between the tasks,
(e.g., the relationship between DWPT and DWJT and the relationship between DWPT and
complex word spelling) were significant. The reason for the differential pattern of results may
reflect varying degrees of association between related competencies with different
developmental trajectories in the MA skill continuum or differences in performance as a result of
task design. Regression results also illustrated a broad pattern of L2 PA accounting for the
greatest variation in all four MA skills, as well as Spanish sound matching being a reliable
predictor.
Predicting MA
Spanish PA was uniquely predictive of 2nd grade MA skills, which was surprising. In fact,
kindergarten Spanish PA skill accounted for the most variance in performance for each of the
four MA tasks in 2nd grade. Reversing the order of entry for the hierarchical regression models,
and entering English PA skills first resulted in Spanish PA remaining a significant contributor,
suggesting PA specific to Spanish makes independent contributions to MA performance. When
looking at the two different PA measures, Spanish sound matching and Spanish sound elision
had different patterns of predictive relationship with the dependent variables. Spanish sound
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matching was a more reliable predictor and was, on average, a stronger predictor than Spanish
sound elision for MA skills in 2nd grade. The current research suggests that the skill of matching
sounds in Spanish is uniquely predictive of MA skills of morphemic structure manipulation and
accurately producing morphologically complex vocabulary in the written modality in 2nd grade.
Both sound elision and morpheme decomposition (ETB) involved removal of a linguistic unit
and, thus, parallel types of cognitive operations (Kieffer & Lesaux, 2008); however, contrary to
prediction and despite moderately strong association (r = .48 and r = .43 between ETB and
Spanish elision and English elision respectively), elision in neither language emerged as a
predictor of morpheme decomposition. Nevertheless, Spanish sound elision was the most
powerful predictor of oral derivational morpheme blending performance in 2nd grade when
Spanish PA was entered into the model, which was a surprising finding because of the large
variation in sound elision performance. Perhaps derivational morpheme blending and phoneme
elision are uniquely related because they both reliance on phonological working memory to
identify and segment units of sound, unlike written morpheme decomposition.
The addition of English PA skills affected the pattern of predictive relationships depending
on which of the four MA skills was modeled. The introduction of English PA to the regression
models decreased the fit of the oral MA regression models and increased the fit of the written
MA regression models. Furthermore, English PA skills were uniquely predictive of only the
written MA tasks. Regardless of the MA task, the addition of English PA skills eliminated the
predictive power of the Spanish PA skills. This implies that English and Spanish PA skills are
drawing on an underlying competence. This appears to be especially true for sound matching.
Sound matching was only predictive in English if it was already predictive in Spanish, though
the same was not true of elision or LID.
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The only other study examining the predictive value of PA on later MA in Spanish-speaking
ELLs found no evidence of English PA in influencing performance of ETB (Kieffer & Lesaux,
2011). In contrast, the current study found that English PA performance in kindergarten was an
independent predictor of ETB performance in 2nd grade. This differs from Kieffer and Lesaux’s
findings that English PA in 4th grade did not predict ETB performance growth in the period
between 4th and 5th grade for ELLs. The age at time of testing seems particularly relevant here.
Second graders are still learning how to decode and encode derived vocabulary, using their PA
skills to learn the opaque orthographic system (Jarmulowicz et al., 2008). In contrast, children in
later stages of literacy have more experience recognizing familiar printed derived vocabulary and
no longer need to laboriously sound out high frequency derivational morphemes. Therefore, the
discrepancy in results may be a result of the different length of exposure to reading and writing
experiences between early and later elementary school.
Spanish letter ID was not a significant predictor of any MA skill. This could be a
consequence of relatively sparse exposure to written Spanish, coupled with intensive instruction
on the English orthographic system. However, English letter ID, which presumably was the
focus of literacy activities in kindergarten, was a significant predictor only of the MA task that
focused on spelling performance. Taken together and regardless of language, PA was a better
predictor of MA development than was letter ID during early literacy development in the period
between kindergarten and 2nd grade.
Theories of metalinguistic awareness development, such as the psycholinguistic grain
size theory, propose that orthographic knowledge drives growth of metalinguistic knowledge
during early literacy acquisition (Ziegler & Goswami, 2005). Evidence of increased processing
of separate derivational morphemes in text for monolingual English speakers also points to the
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role of orthography in MA development (Amenta & Crepaldi, 2012; Marslen-Wilson et al.,
2008). The lack of significant relationships between letter ID measures and performance on
three of the four MA tasks for the ELLs in this study seems to undermine this explanation for the
early period of MA development, however. If orthographic knowledge were driving MA
development in young ELLs, then letter ID would emerge as a significant predictor of MA
performance for the four tasks instead of only the spelling task. Instead PA, specifically L1 PA,
reliably predicts MA performance across the four models.
A possible interpretation of the results is that English derivationally complex vocabulary
is more likely to share sound structure with Spanish core vocabulary, making the ability to draw
explicitly on Spanish sound sequence knowledge supportive of reflecting on and manipulating
L2 meaning bearing sound sequences, i.e., morphemes (Adescope et al., 2010; Ramirez et al.,
2013). For example, it is possible in the English language to describe writing as handwriting or
as manuscript. The compound word handwriting is Germanic in origin, whereas the
morphologically derived word manuscript is Latinate in origin (Roberston, 1991). A Spanishspeaking ELL child who knows the words mano (i.e., hand), and escribir (i.e., write) in her L1,
may be more likely to draw meaning from the L2 English word manuscript than the L2
compound word handwriting. In this example the syllabic units of man- and –script are the
overlapping linguistic units most likely to facilitate cross-linguistic transfer.
On a more sublexical level, the explanatory power of Spanish sound matching, and its
transfer to English sound matching, might indicate that L1 phonological representation drives
early MA development in Spanish-speaking ELLs. The regular consonant-vowel syllabic
structure of most Spanish vocabulary, coupled with the longer mean word length in Spanish
compared to English, suggests that the strength of syllabic level phonological representation,
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compared to subsyllabic representation, may be stronger for Spanish-speaking ELLs than
monolingual English-speakers (Anthony et al., 2011). In English, derivational morphemes are
meaning bearing units of language that often are represented in syllabic phonological segments
making the syllable level of linguistic processing a candidate for cross-linguistic transfer
supporting L2 MA development. These findings may illustrate how L1 oral language learning
influences L2 metalinguistic development for Spanish-speaking ELLs.
Further Considerations
It is possible the letter identification task might have been a stronger predictor of MA
development if it exclusively tested phoneme-grapheme correspondence knowledge, instead of
additionally giving credit for letter naming. Neuroimaging research has shown that phonological
information is only activated in memory if children are able to produce the sound associated with
a letter (Eberhard-Moscicka, Jost, Raith, & Maurer, 2015). Additionally, the spelling measure
may have demonstrated a different pattern of relationships if the task had focused on only
morphologically derived vocabulary instead of including morphologically inflected vocabulary.
Finally, the proposed regression developmental model in this study is unidirectional. It is
unlikely, however, to be an exact estimation of the reality of language development. Linguistic
development is somewhat unidirectional (e.g., we learn how to babble before we learn how to
talk, we learn how to talk before we learn how to read). However, within specific areas of
linguistic development, it is likely that domains of language interact. For example, the
relationship between PA and orthography is thought to be bi-directional in that higher PA
predicts better letter identification and spelling and vice versa (Manis, Doi, & Bhada, 2000).
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Conclusion
Key findings in this longitudinal study with ELLs were that L1 PA directly and reliably
supported L2 MA performance across a range of oral and written MA tasks, whereas L2 PA only
directly supported written MA tasks, and letter ID was predictive only of spelling
morphologically complex words in the period between kindergarten and 2nd grade. The
differential pattern of results may be a consequence of education experiences where phonological
representations of morphologically derived vocabulary were encountered orally in both L1 and
L2 and written representations of morphologically complex vocabulary were primarily
encountered in L2. Overall, this study demonstrates metalinguistic skill development in Spanishspeaking ELLs represent a sequence where later developing L2 MA skills build on earlier
developing L1 and L2 PA and L2 letter ID skills, cross-linguistically.
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Chapter 3
A Cross-Linguistic Model of Spelling Development in Second Grade
Spanish-Speaking English-Language Learners
Young Spanish-speaking English-Language Learners (ELLs) in the United States often
experience pronounced and long-lasting achievement gaps in reading and writing compared to
their monolingual English-speaking peers (National Center for Education Statistics, 2015). By
some estimates, it takes ELL children 5 to 7 years to master the type of formal language expected
in the classroom (Cummins, 2008). Yet, children who enter kindergarten as monolingual
Spanish-speakers are often expected to be indistinguishable academically from their monolingual
English-speaking peers within 12 months of entering an English immersion school (NCES,
2015). The cross-linguistic development of literacy proficiency, and by extension literacy
outcomes, is not well understood for Spanish-speaking ELLs (August et al., 2009). To address
this gap, we used cross-linguistic longitudinal data to examine the influence of metalinguistic
abilities (i.e., phonological and morphological awareness) on literacy skills (i.e., word reading
and spelling). Both path analysis and regression models are used to evaluate developmental,
predictive patterns.
Language and Literacy in English-Language Learners
Oral language abilities provide the foundation for the extended development of literacy
skills that occurs throughout childhood, indeed, throughout life (Proctor, Carlo, August, & Snow
2005). Of particular importance to literacy development is metalinguistic awareness, or the
ability to consciously reflect on and manipulate the structural units of language (Van Kleeck,
1994). Metalinguistic skills, including phonological and morphological awareness, are predictive
of reading comprehension outcomes in monolinguals and bilinguals in later elementary school

39

(Jarmulowicz et al., 2008; Oller & Jarmulowicz, 2007). Additionally, metalinguistic skills are
teachable and transferable across languages (Anthony et al., 2011; Durgunoğlu, Nagy, HancinBhatt, 1993). Moreover, metalinguistic performance has been identified as an area of relative
strength for children learning more than one language compared to their monolingual peers
(Adescope et al., 2010; Oller et al., 2007). Metalinguistics is a promising area of research for
assessment of children in the process of transitioning from monolingual to second language
speakers in early elementary school.
Oral Language Foundations of Metalinguistic Skills
The development of metalinguistic awareness is dependent on previously learned
linguistic information stored in memory. Consequently, the awareness of the sound structure
(i.e., phonology) and units of meaning (i.e., morphology) in school-aged children is related to
oral vocabulary learning in early childhood (Berninger, Abbott, Nagy, & Carlisle, 2010).
Vocabulary knowledge is one area of language learning that experiences expansive growth in
early childhood (Walley, Metsala, & Garlock, 2003). In the preschool years, implicit learning, in
which children are not aware of the learning process or resulting linguistic knowledge, drives
vocabulary growth (Ellis, 2002). Vocabulary knowledge is stored in a memory network referred
to as the mental lexicon (Oldfield, 1966). The mental lexicon is thought to contain, at minimum,
representations of both the form and meaning of learned words (Ehri, 1997). For example,
knowing the word hit entails having in memory the concept “to strike” and the associated sound
sequence /hɪt/. In early childhood, newly learned words are believed to be stored in the mental
lexicon as holistic sound sequences (Metsala & Walley, 1998; Werker & Curtin, 2005; Ziegler &
Goswami, 2005). As children learn new words they must be able to discriminate between similar
sounding words, such as hit and bit, in order to retrieve the correct conceptual information from
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memory (Walley et al., 2003). The holistic representation of /hɪt/ would be restructured into
syllable onset and rhyme, e.g. /h/ and /ɪt/, when pressured by a similar newly learned word such
as /bɪt/.
As vocabulary grows, words must be represented in finer detail, especially words that
vary by a single feature (e.g., voicing, manner, or place of articulation). Thus, words that have
been restructured into a fine grain size of detail are represented in the mental lexicon at the
phoneme level as vocabulary expands (Ziegler & Goswami, 2005). Phonemes are the smallest
sound units that distinguish meaning in a language (Metsala & Walley, 1998). In the example
/hɪt/ and /bɪt/ are distinguished by the contrast between the word-initial phonemes /h/ and /b/. In
this way vocabulary knowledge responds to the changing pressures of a maturing oral language
system, resulting in finer grained phonological representation in the mental lexicon.
The dynamic representation of word form in memory has consequences for other aspects
of language learning, such as metalinguistic awareness. Metalinguistic awareness describes a
diverse set of skills that can be further subdivided by the domain of linguistic knowledge that is
made an object of abstract thought and manipulation, such as the sound structure (i.e.,
phonological awareness) and units of meaning (i.e. morphological awareness) in language.
Phonological Awareness
Phonological Awareness (PA) describes the conscious awareness of sounds in language
and the ability to manipulate units of sound (Stahl & Murray, 1994). Awareness of the units of
sound progresses from larger sound sequences (e.g., words) to smaller sequences of sounds (e.g.,
syllables and phonemes (Torgesen et al., 1994). This progression of PA skill development, where
children are capable of reflecting on smaller units of sound, is dependent on larger vocabularies
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pressuring implicitly learned phonological representations to become increasingly precise
(Walley et al., 2003; Zielger & Goswami, 2005).
Morphological Awareness.
Another dynamic domain of language knowledge implicated in oral language and literacy
learning is morphological awareness. Morphemes are the smallest units of meaning in language
(Bloomfield, 1926; Jarmulowicz et al., 2008). For example, the word fear is monomorphemic
while the word feared has two morphemes: the base word fear and the suffix -ed. In English,
inflectional morphemes are obligatory suffixes that express the relationship between words in a
phrase or sentence by encoding grammatical function (e.g. adding the affix -ed to make a verb
past tense).
Derivational suffixes create new words and often signal a shift in lexical category (e.g.,
from noun to adjective). For example, adding the suffix –ful to the noun fear produces a new
adjective, fearful, that means “frightening, feeling afraid, or showing fear.” A derivational
morpheme is the minimally contrastive unit of meaning for two conceptually related words
(Bybee 1988; Jarmulowicz & Taran, 2013). This is different from phonemes, the minimally
contrasting unit of sound within words. For example, the minimal phonological pair of /hɪt/ and
/hɪd/ have similar phonological representations but unrelated meanings. In contrast, the minimal
morphological pair of fear and fearful, have similar phonological structure and related meanings.
Morphological Awareness (MA) is broadly defined as awareness of morphological
structure in language and the skill of consciously manipulating morphemes (Apel, 2014; Carlisle,
2000). MA has been defined by some researchers as an oral skill similar to PA in that it entailed
awareness of the morphemic structure of words and the ability to analyze and manipulate that
structure (Carlisle, 2000). MA skill has been observed to expand rapidly throughout elementary
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school (Berninger et al., 2010), presumably due to the dramatic increase of derived
morphologically complex vocabulary that children encounter in the classroom. Vocabulary
growth in school-aged children is positively affected by derivational morphological problem
solving, in which children analyze unknown derived vocabulary and infer meaning through
knowledge of the component morphemes (Anglin et al., 1993; Lewis & Windsor, 1996). While
children are expanding their repertoire of morphologically derived vocabulary in the classroom,
they are also becoming literate.
Relationship of Metalinguistic Awareness with Literacy
Literacy encompasses a set of interrelated skills that develop over a prolonged time span.
Children must first learn to read before they use reading to acquire new knowledge. Acquiring
the alphabetic principle, the awareness that letters are symbols for sounds, requires children to
consciously reflect on their implicitly learned phonological knowledge and make the individual
sounds of language objects of abstract thought (Masterson & Apel, 2010). English has an opaque
orthographic system, meaning that the sounds of the phonological system do not consistently
correspond to the letters in the orthographic inventory in a direct one-to-one basis (Nunes,
Bryant, Bindman, 2006). For example, the words agent, after, awe and about all begin with the
grapheme <a> but encode the phonemes /eɪ/, /æ/, /ɔ/ and /ə/, respectively. In the early stages of
reading, when students are learning to associate sounds with letter, PA makes the largest
contribution to word learning (Berninger et al., 2010; Stahl & Murray, 1994). The demands of
reading and spelling change, however, as children transition from learning to decode and encode
the sounds of language in print to building comprehension.
As students progress in school and specifically when they transition from learning to read
to reading to learn, they are increasingly confronted with morphologically complex vocabulary
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that carry much of the content of academic subjects, particularly in written text (Anglin, Miller,
& Wakefield, 1993; Cummins, 2008). Consequently, being able to decode, understand, and
produce morphologically derived vocabulary items is necessary for success in school.
Furthermore, MA emerges as a unique predictor of literacy development in school-aged children
(Berninger et al., 2010; Deacon & Kirby, 2004; Jarmulowicz et al., 2008; Wolter, Wood, &
D’zatko, 2009). This may in part be a consequence of the way that derived morphologically
complex vocabulary is represented in English orthography.
Derived words are often spelled in a way that preserves the morphemic relationship
between the derived word and its stem word (Singson, Mahony, & Mann, 2000). For example,
the spelling of the word health /hɜlθ/ reflects the root word heal /hɨl/ even though the
pronunciations of the two words, most notably the vowel, are different. In this way, the English
orthography is morphophonemic, which is to say the orthography represents both the sound (i.e.,
phoneme) and meaning (i.e., morpheme) units of language. The orthographic representation of
morphologically complex words is often phonological irregular and morphologically regular
(Masterson & Apel, 2010; Singson et al.,2000). Children learn orthographic rules that encode
morphographemic consistency at the cost of phonological regularity (e.g. <ph> for /f/ in physic;
Deacon & Bryant, 2006). Children who are aware of the stable representation of morphemes are
more accurate in spelling due to their increased knowledge of orthographic representations that
reflect morphological relationships (Masterson & Apel, 2010).
The relationships between vocabulary learning, PA, MA, and literacy illustrate the
dynamic language system and the relative contribution of later developing MA skills for literacy
development. At first, MA is strongly correlated with, and predicted by, earlier developing
phonological and vocabulary knowledge (Jarmulowicz et al., 2008; Wolter et al., 2009).
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However, as literacy skills improve MA is reported to make a unique contribution to both
spelling and reading comprehension measures independent of either phonological processing or
vocabulary knowledge (Nagy, Berninger, & Abbott, 2006). As children transition from learning
how to read to reading to learn, from 3rd to 6th grade, MA overtakes PA as a significant predictor
of accurate and efficient word reading as well as reading comprehension (Carlisle, 2000; Deacon
& Kirby, 2004; Jarmulowicz et al., 2008; Nagy, Berninger, & Abbott, 2006; Singson et al.,
2000). Some researchers have posited a bi-directional relationship between reading
comprehension and MA where MA is associated with higher levels of reading comprehension
that in turn support more accurate MA (Deacon, Kieffer, & Laroche, 2014).
In summary, children who exhibit higher levels of metalinguistic awareness are more
likely to be good readers and good spellers. Metalinguistic skills, such as PA and MA, contribute
to reading comprehension and spelling indirectly through facilitating vocabulary knowledge but
also directly through explicit linguistic knowledge and problem solving. Monolingual children
with higher levels of MA are better readers because of word knowledge, including how words
are structured, how they relate semantically to other words, and how their constituent parts
contribute to their syntactic features (Nagy, 2007). The relationship between MA and literacy
outcomes for second language learners, however, is not as well understood as in their
monolingual peers.
Second Language Learning
A second language learner is a person who has knowledge of two languages but has not
developed fluency in both languages (Genesee, Paradis, & Crago, 2004). It is possible to
describe a subset of second language learners who enter school as monolingual speakers of a
language other than English (L1) and who will likely develop into sequential bilinguals as they
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progress through English immersion education. These children are often labeled EnglishLanguage Learners (ELLs), defined as children who speak a language other than English at
home (August, Shanahan, & Escamilla, 2009). These children typically experience a shift in
language dominance from their L1 to their L2 during elementary school (Oller & Jarmulowicz,
2007). In the United States, the largest group of ELLs is Spanish speakers. Therefore,
interaction of the Spanish and English language systems is an area of theoretical concern for the
study of academic outcomes of ELLs in the United States.
Metalinguistic Awareness and Second Language Learning.
Metalinguistic knowledge appears to be a relative strength for school-aged bilinguals
compared to their monolingual peers (Adescope et al., 2010; Bialystok et al., 2003; Durgunoğlu,
1998; McMillen, Durant, & Izumi-Taylor, 2015). The skill of thinking abstractly about language
is not tied to the specific representations of a particular language (Bialystok, 2001, Cummins,
2000). Instead, better metalinguistic knowledge in children who are becoming bilingual is
hypothesized to be a consequence of learning and maintaining two separate language systems
(Oller et al., 2007). For example, a Spanish-speaking ELL child who has acquired two different
phonological representations for the same concept (e.g., /hænd/ and /mano/), is likely to conclude
the relationships between language structure and conceptual knowledge is arbitrary. Another
metalinguistic skill related to vocabulary learning in ELL children is PA.
The PA developmental sequence from holistic sound sequences to smaller units of sound
is broadly similar for both monolingual Spanish-speaking and English-speaking children as well
as Spanish-speaking ELLs (Durgunoğlu, Nagy, & Hancin-Bhatt, 1993; Jiménez González &
García 1995). In addition, PA skill has been observed to transfer across languages for ELLs
(Anthony et al., 2011; Cisero & Royer, 1995). The development of MA for Spanish-speaking
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ELLs, and its availability for cross-linguistic transfer, has only been studied in relationship to
reading comprehension and vocabulary, which is discussed below.
Relationship of Metalinguistics and Literacy in Second Language Learning
Second language learners may become literate in one language, two languages, or neither
of the languages they speak. For Spanish-English bilinguals who are developing early preliteracy skills in both languages, the metacognitive skill of recognizing letters as symbols for
sounds and PA are similarly predictive of reading and spelling performance in both Spanish and
English (Furness & Samuelsson, 2009). Additionally, Spanish PA has reliably been shown to
predict literacy achievement in English for Spanish-speaking ELLs (Durgunoğlu, 1998;
Durgunoglu et al., 1993; Gottardo, Collins, Baciu, & Gebotys, 2008; Lindsey, Manis, & Bailey,
2003)
Findings for the relationships between metalinguistic skills and reading comprehension in
later elementary school emphasize the importance of MA in literacy for Spanish-speaking ELLs.
MA performance improvement for Spanish-speaking ELLs has been observed to be reciprocal
with vocabulary growth in later elementary school (Kieffer & Lesaux, 2008). Ramirez et al.,
(2010) found that Spanish MA contributed to English word reading in biliterate Spanish-English
bilinguals in a cross-sectional sample of 4th and 7th graders. In a follow-up study with the same
participants, Spanish MA indirectly contributed to reading comprehension performance through
its contribution to English cognate vocabulary knowledge and English MA (Ramirez et al.,
2013). Similar findings were reported for Spanish-speaking ELLs in 4th and 5th grades who did
not receive L1 literacy instruction, with MA making direct contributions to reading
comprehension as well as indirect contributions through academic vocabulary knowledge and
fluent word reading (Goodwin et al., 2012; Kieffer et al., 2013; Kieffer & Box, 2013). Little
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research has been conducted on predicting MA performance in Spanish-speaking ELLs, with the
exception of Kieffer (2011) who found that L2 English PA in 4th grade did not predict English
MA growth between 4th and 7th grades for Spanish-English bilinguals.
In sum, PA in both Spanish and English supports later reading and spelling achievement
in ELLs. The relationship between PA and MA in Spanish-speaking ELLs is not well
understood; however, in monolingual English speakers PA performance is predictive of MA.
English MA significantly predicts reading comprehension in Spanish-speaking ELLs in later
elementary school. Likewise, the relationship between English MA and English word reading
and spelling for Spanish-speaking ELLs has not been well examined; although, MA has been
found to predict single word reading and spelling in early elementary school for monolingual
English speakers (Deacon & Kirby, 2004). The model in Figure 1 illustrates developmental
relationships between metalinguistic skills (i.e., PA and MA) and literacy skills (i.e., single word
reading and spelling) that are substantiated in the literature. The solid lines represent
relationships demonstrated by experimental studies with ELLs. The dashed lines represent
relationships observed in monolinguals and theoretically hypothesized for ELLs.

Figure 1. The solid lines represent relationships demonstrated by experimental studies with
ELLs. The dashed lines represent relationships observed in monolinguals and hypothesized for
ELLs.
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The Current Study
The current study seeks to address three gaps in the literature. First, to the best of our
knowledge, there are no studies that address the cross-linguistic relationships between PA and
MA in early elementary school. Considerable attention has been paid to the cross-linguistic
development of PA in Spanish-speaking English-learning children (Anthony et al., 2011; Cisero
& Royer, 1995). However, the research exploring the cross-linguistic sequence of metalinguistic
awareness in ELLs transitioning to fluent L2 oral and written English users is relatively sparse
and inconclusive (for a comprehensive review see the National Literacy Panel on Language
Minority and Youth, 2009).
A second gap in the literature is the development of English MA in ELLs who are
developing accurate spelling (San Francisco et al., 2006). Although PA is predictive of early
reading and spelling in monolingual English-speaking children, MA rapidly emerges as a unique
predictor of reading comprehension and spelling in later elementary school (Berninger et al.,
2010). Additionally, MA has been found to be predictive of single word reading and reading
comprehension in 4th and 5th grade Spanish-speaking ELLs (Kieffer & Lesaux, 2008; Ramirez et
al., 2010). However, to the best of our knowledge, the influence of MA on spelling accuracy has
not been studied in Spanish-speaking ELLs in early elementary school.
The third gap addressed by this study is the differential relationship between PA, MA,
and the literacy skills of single word reading and spelling in early elementary school. The
hypothesized model in this study seeks to identify the direct and indirect relationship between
metalinguistic skills that are well established in the literature as predictors of literacy
achievement in monolingual English-speakers for Spanish-speaking ELLs. By establishing the
strength and significance of relationships between predictor variables of single word spelling, the
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current exploratory model could inform theoretical models of literacy development, and by
extension intervention practices, in the largest language minority population in American
schools.
Due to the study’s aim of differentiating the contributions of first and second language
oral language based metalinguistic skills at time 1, both Spanish and English were selected as
language variables. Time 1 in the current longitudinal study is the end of kindergarten, allowing
for the findings of the model to be interpreted in terms of pre-literacy school readiness for
sequential Spanish-speaking ELLs. English was selected as the language for the longitudinal
dependent measure variables due to the expectation that ELLs demonstrate knowledge
exclusively in English for criterion based and standardized measures of academic proficiency in
the classroom in the United States (Cummins, 2000; National Governors Association Center for
Best Practices & Council of Chief State School Officers, 2010). The period of 2nd grade was
selected as time 2 for the current model, because children are expected to “…demonstrate
command of the conventions of Standard English…spelling when writing” by the end of 2nd
grade (p.16, NGACBP & CCSSO, 2010b). This model aims to establish significant predictors of
L2 single word spelling in early elementary school in order to inform the identification and
intervention of ELL who are at risk for later poor literacy outcomes in English.
Hypotheses:
PA at kindergarten
a. PA skill performance is hypothesized to be higher in Spanish, the participants’ L1
because of the earlier age of acquisition of Spanish phonological knowledge (Cisero &
Royer, 1995).
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b. Because PA is not expected to be tied to a specific language (Bialystok et al., 2003;
Durgunoglu, Nagy, & Hancin-Bhatt, 1993), Spanish and English PA skills are predicted
to be significantly correlated.
Relationships between PA at kindergarten and MA at 2nd grade
a. Both Spanish PA and English PA at kindergarten are hypothesized to be correlated with
English MA in 2nd grade because both rely on the skill of consciously reflecting on
language structure (Cummins, 2000).
b. It is predicted that Spanish PA at kindergarten will directly and significantly influence 2nd
grade MA. The ability to abstractly think about and manipulate sound sequences in L1
could support later abstraction and manipulation of meaning bearing sound sequences,
(i.e., morphemes) in L2 (Adescope, Lavin, Thompson & Ungerleider, 2010).
Furthermore, derived morphologically complex vocabulary are more likely to share
sound structure with Spanish core vocabulary, increasing the probability Spanish PA
skills support MA development (Ramirez, Chen & Pasquarella, 2013).
c. English PA in kindergarten should predict MA performance in 2nd grade. This hypothesis
is motivated by findings in 4th and 5th grade Spanish-speaking ELLs that the PA skill of
sound elision and the MA skill of real word decomposition were moderately correlated
(Kieffer & Lesaux, 2008).
Relationships between PA at kindergarten and literacy measures at 2nd grade
a. Spanish PA will uniquely predict English word reading and spelling, based on previous
findings with ELLs (Gottardo, Collins, Baciu, & Gebotys, 2008).
b. English PA is hypothesized to uniquely predict single word reading and spelling in 2nd
grade ELLs. English PA should predict reading and spelling because of the need to make
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oral language sounds objects of conscious thought to develop sound-letter
correspondences is similar in both Spanish and English speakers (Furness & Samuelsson,
2009). Similar findings were reported between English PA and reading in ELLs
(Gottardo, et al. 2008).
Relationships between literacy measures at 2nd grade
a. MA performance is expected to be, on average, the highest scoring of the 2nd grade
measures. MA is an oral language based skill and should therefore be earlier developing
than the literacy specific skills of single word reading and spelling (Berninger et al.
2010).
b. English MA should be significantly correlated with and directly influence the concurrent
variables of English single word reading and spelling. This hypothesis is supported by
findings that for ELLs in 4th, 5th, and 7th graders MA and single word reading were highly
correlated and MA uniquely predicted reading comprehension (Goodwin et al., 2013;
Kieffer & Lesaux, 2008; Ramirez, Chen, Geva, & Kiefer 2009; Ramirez et al., 2010).
Additionally, MA is hypothesized to indirectly influence the variable of SPELL through
the mediating variable READ (Caravolas, Hulme, & Snowling, 2001; Kieffer & Box,
2008).
b. Single word reading is hypothesized to be significantly correlated with and directly
influence the concurrent second grade variable of single word spelling. Futhermore,
single word reading will uniquely predict single word spelling in 2nd grade ELLs, because
reading provides the receptive input for the generation of phoneme-to-grapheme
correspondence rules that inform later spelling performance (Caravolas et al., 2001).
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Methods
Participants
The participants consisted of 45 boys and 26 girls (n = 71) sampled from two public schools
in an area with a high concentration of Spanish-speakers in Memphis, Tennessee. Testing was
conducted at two points in time, first in the last three months of kindergarten (Mage = 5 years and
8 months), and again in the middle of 2nd grade (Mage = 7 years and 6 months). Demographic
information collected during kindergarten, the time of enrollment in the study, is reported in
Table 8. Following informed consent to participate in the study, each child’s caregiver completed
a questionnaire that had translated into Spanish. According to parents’ reports, Spanish was the
primary language in the home. Statistical comparisons revealed that there were significantly
more boys than girls in the study, 2(1, N = 71) = 5.09, p = .02, and more children in the sample
had siblings than did not have siblings, 2(1, N = 71) = 36.63, p < .001.
Table 8
Demographic Summary of ELL Participants at Kindergarten
Boys
Girls

All Children

Participants

45

26

71

Percent who attended preschool

47%

65%

54%

Percent with siblings at home

93%

77%

82%

Mean (SD) Mothers’ years education 8.0 (2.7) a
Mean (SD) Mothers’ years in US

8.3 (2.8) b 8.2(2.7) c

10.3 (3.8) a 11 (4.2) b

10.7(3.9)c

Note. The sample sizes for each group were as follows: a47, b26, c69

Slightly more than three-quarters of the children (77%, n = 55) were born in the U.S., while
15 were born in Mexico (21%), and one was born in Honduras (1%). The average age of
exposure to environmental spoken English was 3 years of age (min: 0 years old, max: 6 years
old). As part of the intake questionnaire, 69 mothers reported their level of English proficiency;
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49 (71%) reported they had no English proficiency, 15 (21%) reported they had little English
proficiency, and 5 (7%) reported they were proficient in English.
All participants passed a bilateral hearing screening at 25 dB for tones at 1,000, 2,000 and
4,000 Hz. All participants completed all tests administered for this study. Children were
excluded from this study if the child had difficulty attending to the task, the child was repeating
Kindergarten, or if technical difficulties occurred during testing.
Measures
Phonological Awareness.
English phonological awareness (E-PA) was operationalized as the composite of two
subtests, elision and sound matching, from the Comprehensive Test of Phonological Processing
(CTOPP; Wagner et al., 1999). The elision task consisted of subtracting sound information from
a given word (e.g., “Say cat without the /k/”). The sound matching task involved selecting
words that had the same beginning or ending sounds (e.g., “Which word begins with /s/? fish,
seat, or keys?”). For both subtests, children were given three practice items and the test ended
when they reached a ceiling of three consecutive incorrect responses. The CTOPP standardized
scores were derived from a monolingual English-speaking sample, which was inappropriate to
assess ELL linguistic performance (Abedi, 2002). Therefore, raw scores from the elision and
sound matching subtests were used as a composite score and were calculated as a simple sum.
The CTOPP reported Chronbach’s alpha for the phoneme elision and sound matching subtests
are above .90 for the age of the participants tested in K (Wagner et al., 1999).
Phonological awareness in Spanish (S-PA) was operationalized as the two subtests, elision
and sound matching from Test of Phonological Processing in Spanish (TOPPS; August et al.,
2001): The TOPPS is a nonstandardized test used to measure phonological processing skills in
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Spanish-speaking children. The tasks are the same as the CTOPP, reported above, except in
Spanish. Raw scores from the elision and sound matching subtests were used as a composite
score and were calculated as a simple sum. The Cronbach’s alpha for the phoneme elision and
sound matching subtests of the TOPPs are reported to be above .92 for ELL children tested at the
beginning of 1st grade (Goldenberg et al., 2014)
Morphological Awareness.
Morphological Awareness (MA) skill was measured by the Extract the Base Test (ETB;
August et al., 2001). For this task, students were presented a derived word both orally and in
writing, such as emptiness, and then were asked to write a word in the blank to finish a sentence,
such as “The cereal box is ______.” To correctly answer this question, the student must analyze
the stimulus to identify the component derivational morphemes, separate them, identify the root
morpheme, and make a surface form that finishes the sentence. A 4-point raw score scale,
informed by Carlo and colleagues (2004), was developed to score the morphological analysis
accuracy of ETB responses. A score of “3” was awarded if the root or base word was identified
and modified correctly (emptiness to empty). A score of “2” was awarded if the root or base word
was identified and modified inaccurately (emptiness to empti). A score of “1” was awarded if an
incorrect root or base word was identified and the derivational affix removed (emptiness to
emte). A score of “0” was awarded if the produced answer was unrelated to the stimulus or if the
written response was grossly incorrect (emptiness to emptin). Both the first author and a trained
graduate assistant scored the productions, with an inter-rater reliability of 96%. The validity of
tasks using this paradigm is supported by previous studies conducted with ELLs using the ETB
(Carlo et al., 2004; Goodwin et al., 2012; Kieffer et al., 2010; Kieffer & Lesaux, 2009; Ramirez
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et al., 2009, 2013). The ETB is not standardized. A Cronbach’s alpha of .89 for the ETB was
calculated for the study participants.
Word Reading.
Test of Word Reading Efficiency (TOWRE; Torgesen et al., 1999) was the standardized
test used as the outcome measure of isolated word reading accuracy (READ). The timed
measures of English word attack (sounding out or decoding nonsense words), called phonetic
efficiency in this test, and word identification (reading progressively more challenging real
words), called sight word efficiency, were used. The decoding/phonetic efficiency subtest
measures children’s ability to sound out as many nonsense words as possible in 45 seconds. The
sight word efficiency subtest measures the number of real words that can be accurately read in 45
seconds. A composite score of the raw scores for the phonetic efficiency and sight word
efficiency, calculated as a simple sum, was used as the reading accuracy (READ) measure.
Cronbach’s coefficient alpha was .90 for the Sight Word Efficiency subtest and .88 for the
Nonword Efficiency subtest (Torgesen et al., 1999).
Spelling.
Spelling skill (SPELL) was measured with a non-standardized spelling test, developed by
Apel and Masterson (2007). This consisted of a list of 50 words that tested English
morphographemic spelling convention knowledge, such as <c> for /k/ and /s/, as in cute and
center. Each word was dictated aloud, put into a sentence, and then spoken in isolation again.
The SPELL score reported is the Element Score, calculated in accordance with the criteria in the
Computerized Spelling Sensitivity System (CSSS) manual (Masterson & Apel, 2010). The
element score reflects the accuracy of the orthographic representation of each phonological
element, or sound unit, in the word. For example, ship has three phonological elements (e.g., /ʃ/,
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/ɪ/, and /p/) To obtain the phonological element score, the accuracy of the orthographic
representation of each phonological element is calculated on a scale from 0 to 3, with a score of
“0” if the phoneme is not represented by a phoneme“1” for a grossly incorrect phonemegrapheme correspondence (<f> for /ʃ/), “2” for a plausible phoneme-grapheme correspondence
(<s> for /ʃ/), and “3” for a correct phoneme-grapheme correspondence (<sh> for /ʃ/). Next, each
earned phonological element accuracy score is divided by the possible element score in the target
word. For example, a production of fip for ship would earn an overall score of 2 out of 3 [i.e.,
(0/3)+(3/3)+(3/3)].The maximum element score for all productions is 3 points. The minimum
element score for all productions is 0 points. See Masterson and Apel (2010) for more details.
The measure reported is a sum of the phonological element score across items. The Cronbach’s
alpha was .97 for the spell task for the study participants.
Procedures
Following informed consent to participate in the study, each child’s caregiver completed
a questionnaire that had been translated into Spanish to collect student and family demographic
information. Spanish and English PA testing occurred in the last three months of kindergarten,
and MA and literacy skill testing occurred during the middle of 2nd grade. At both points in time,
children were tested individually in relatively quiet locations at their school. In kindergarten, test
sessions were conducted on two different days, in either Spanish or English by native speakers.
Testing sessions did not exceed one hour at any point in time. Digital recordings of every test
session were made with Marantz PMD670 solid state professional digital recorders and Isomax
E61OP6T2 Countryman headset microphones and used for off-line scoring and further analyses.
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Analysis
The pre-analysis data inspection included examination of patterns of missing data, which
showed that approximately 1% of data was missing. Little’s Missing Completely at Random test
was conducted and the data was determined to be missing at random. Using SPSS version 22,
multiple imputation was used to create five sets of imputed values for the missing data. All study
variables (S-PA, E-PA, MA, READ, and SPELL) were entered into the multiple imputation
calculations. The imputed values were constrained by the minimum and maximum possible score
for each measure.
Descriptive statistical analyses were conducted to assess the relative performance of
English and Spanish PA in kindergarten and MA, READ, and SPELL in 2nd grade. The mean
and standard deviation were reported to describe the average performance and the amount of
variation in performance on the language measures. A paired t-test compared students’
performance on English and Spanish PA. Correlation analyses using the Pearson correlation
coefficient were conducted among Spanish PA, English PA, MA, READ, and SPELL scores.
An exploratory partial least squares (PLS) path model analysis, implemented in
SmartPLS 3 (Ringle, Wende, & Becker, 2015), was used to investigate the remaining research
hypotheses. PLS modeling is an appropriate approach for the aims of the study to evaluate a
newly proposed theoretical model of causal relationships (Wong, 2013) and can accommodate
the smaller sample size. Although PLS path modeling is a form of structural equation modeling
(SEM), it differs from traditional covariance-based SEM in that it is more appropriate for use in
exploratory models predicting target constructs (Wong, 2013). The aim of the current study is to
evaluate the relative predictive significance of cross-linguistic oral language based metalinguistic
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skills for the development of spelling performance, a key literacy skill, making PLS path analysis
the preferred SEM method.
PLS path modeling allows for the testing of complex relationships between variables.
Path modeling accounts for the relationships not only directly between variables but between the
indirect relationships as well. The significance of the estimated path coefficients was tested
through non-parametric bootstrapping procedures (Efron & Tibshirani, 1986). Specifically, the
standard error estimates for the estimated model parameters were estimated via bootstrapping
distributions from approximately 5000 subsamples of the study data. . T-tests were computed
using the standard error to assess the significance of the parameter estimate value (Wong, 2013).
The direct effect values for each variable represent the strength of the influence of the individual
predictor variable on a dependent variable. The R2 values reported for the path model, in
contrast, represents the amount of variation explained by each dependent variable by the
cumulative influence of all predictor variables.
Figure 2 illustrates the exploratory model, with the assigned relationships based on the
theoretical sequence of language and literacy acquisition in ELLs represented in the literature.
The path model assumes that: (1) PA is a critical foundation on which other language skills
build, (2) Of the two metalinguistic skills (PA and MA), PA is the earlier developing and leads to
the development of MA, (3) Both metalinguistic skills influence the development of the literacy
skills of reading and spelling, (4) Both metalinguistic skills and reading influence spelling.
PA in both English and Spanish are the two independent, or exogenous, variables in the
model. The first dependent, or endogenous, variable in the model is 2nd grade MA. The second
dependent variable in the model is the 2nd grade READ score. The 2nd grade SPELL score is the
third and final dependent variable in the model. The direction of the causality between the
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relationships is hypothesized to reflect the developmental aspect of language learning; with
literacy skills (READ and SPELL) building on concurrent (MA) and earlier developing oral
language based metalinguistic skills (S-PA and E-PA).

Figure 2. Hypothesized paths in model of spelling accuracy.
Results
Descriptive Analysis
Student performance on kindergarten PA tasks and 2nd grade MA and literacy tasks are
presented in Table 9. At kindergarten, there was a significant effect of language on PA scores,
t(70) = 2.75, p<.01, with children earning higher scores on the Spanish version, which supports
the research hypothesis for PA development. Both PA scores had standard deviations larger than
half of the mean, suggesting a reasonable range in individual performance. At second grade, the
hypothesis that the oral language based skill of MA would be higher scoring than the literacy
skills of READ and SPELL was not supported as the average percent correct was much lower for
MA.
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Table 9
Descriptive Statistics for Study Measures by Administration Time
Administration
Time
Test
Mean (SD)
Min Max

Average %
Correct

Metalinguistics
Kindergarten
nd

2 Grade

Spanish PA

12.20 (7.00)

0

25

30%

English PA

10.48 (6.69)

0

27

26%

MA

42.96 (14.48)

0

69

51%

READ

101.19 (15.98)

62

139

73%

SPELL

120.63 (15.95)

80

148

80%

Literacy

Note: PA, Phonological Awareness; MA, Morphological Awareness. Maximum possible score of Spanish PA=40,
English PA=40, MA=84, SPELL=150. The maximum achieved score for READ in the sample, 139, was used as the
maximum possible score.

Correlation Analyses
Pearson correlation coefficients were calculated to assess the strength and direction of the
concurrent relationships and longitudinal relationships between the metalinguistic and literacy
measures in the study. The results are presented in Table 10. The results support the
hypothesized relationships. All of the observed relationships between variables were positive in
nature, and were significant at the <.001 level of significance. There was a strong correlation
between kindergarten Spanish and English PA scores. Both S-PA and E-PA had strong
relationships with 2nd grade literacy variable SPELL and moderate relationships with 2nd grade
MA. However, there was a larger difference in the strength of the relationships with reading,
with E-PA having a stronger correlation with READ than S-PA. The 2nd grade MA scores were
moderately correlated with 2nd grade READ scores, but strongly correlated to 2nd grade SPELL
scores. The 2nd grade READ and SPELL scores had the strongest relationship between any two
variables in the analysis.

61

Table 10
Correlations across Phonological Awareness, Morphological Awareness, and Literacy Scores
Kindergarten
Measures

Variable
S-PA
E-PA
MA
READ
SPELL

S-PA
1
0.70
0.58
0.51
0.67

2nd grade Measures

E-PA

MA

READ

1
0.54
0.63
0.73

1
0.43 1
0.66 0.76

SPELL

1

Note. N = 71; p <.001 level for all correlations
S-PA, Spanish Phonological Awareness; E-PA, English Phonological Awareness; MA, Morphological Awareness.

Path Analysis
The significant direct effects and R2 values resulting from the estimation of the path
model are given in Table 11 and the significant results are presented in Fig 3. Each line in Fig 3
represents a regression pathway and each direct effect represents a regression coefficient. Note
that the influence of non-significant regression pathways are not removed from the model in
from Fig. 3 and are consequently represented in the R2 values.
The model results did not fully support the hypothesized effects for the first dependent
variable, MA. The combined influence of S-PA and E-PA accounted for 40% of the variance in
MA; however, only kindergarten Spanish PA significantly predicted MA performance when both
were included in the model.
Both kindergarten English PA and Spanish PA were hypothesized to predict 2nd grade
single word decoding and reading (READ). However, only English PA was statistically
significant when both were included in the model. The model explained 38% of the variance
READ performance.
The combined influence of E-PA, S-PA, MA, and READ entered in the model account
for 76% of the variation in single word spelling (SPELL). All four predictor variables were
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hypothesized to have a significant direct effect on spelling scores. All of the predictor variables
except Spanish PA were significant, with coefficients in the direction that was hypothesized. The
concurrent variables of MA (β=.33) and READ (β=.38) had larger effects than the longitudinal
predictor E-PA (β=.21).

Figure. 3 Significant paths in model of spelling.
Table 11
Direct Effects of Phonological Awareness, Morphological Awareness, and Reading
Dependent Variables
MA
READ
SPELL
Spanish PA
0.35**
0.19
0.13
English PA
0.32
0.48*
0.21*
MA
0.06
0.33***
READ
0.38***
2
R
0.40***
0.38***
0.76***
Note. * p ≤ .05. ** ≤ .01, *** p≤ .001
Note. PA, Phonological Awareness; MA, Morphological Awareness.

Table 12 summarizes the direct, indirect, and total effects on SPELL from all of the
predictor variables in the model. As shown in the 2nd column, both Spanish and English PA had
significant indirect influences on SPELL, indicating that their influence on the mediating
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dependent variables (MA and READ) was strong enough to be carried over through those
variables as an indirect influence on SPELL performance. The indirect influence of Spanish PA
on SPELL is conveyed only through its influence on MA. In contrast, English PA’s indirect
influence on SPELL is carried through the mediating variable of READ.
Table 12
Indirect and Total Effects of Phonological Awareness, Morphological Awareness, and Reading
on Spelling
Paths
Direct
Indirect
Total
Spanish PA
0.13
0.17*
0.30**
English PA
0.21*
0.31***
0.52***
MA
0.33***
0.10
0.43**
READ
0.38***
0.38***
Note. * p ≤ .05. ** ≤ .01. *** p≤ .001
Note. PA, Phonological Awareness; MA, Morphological Awareness.

The total effects illustrated in the last column of Table 4 are the sum of the direct and
indirect effects on SPELL by the endogenous variables in the model. The total effects represent
the total magnitude of the influence of the predictor variables in the model. The total effects of
Spanish and English PA and MA on SPELL were both significant, but only English PA has a
significant influence on SPELL both directly and indirectly through its influence on READ.
Overall, English PA has the largest influence on SPELL performance of the predictor variables.
MA had second largest impact in the model, followed by READ, with Spanish PA having the
least overall impact on SPELL.
Discussion
The current research adds to the literature in three ways. First, this study supported the
hypothesis that early developing L1 phonological metalinguistic skill supports cross-linguistic
metalinguistic development in the morphological domain. Second, the significant causal
relationship between English MA to accurate spelling for Spanish-speaking ELLs in early
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elementary school was a new finding in the ELL literacy literature. Third, the developmental
relationships between oral language based metalinguistic skills and later single word reading and
spelling were identified. Specifically, the differential direct and indirect cross-linguistic
contributions of L1 and L2 PA at kindergarten to later developing MA, single reading, and single
word spelling were demonstrated.
The developmental model (see Fig. 2) in which earlier developing Spanish and English
metalinguistic skills each support later developing metalinguistic and literacy skills was partially
supported (cf. Fig 3). For comparison sake, the model parameters were additionally estimated
using traditional covariate-based SEM procedures in LISRELe, which yielded similar results as
the PLS path analysis. This further confirms the stability of the predictive relationships in the
participant sample (Jorkesburg & Sorbom, 1996). As seen in Table 3, earlier developing PA
skills in both English and Spanish have a positive direct effect on later developing variables.
That is, PA in either Spanish or English in kindergarten significantly predicted each dependent
variable in 2nd grade. Specifically, MA was strongly influenced by Spanish PA, whereas single
word reading and spelling were strongly influenced by English PA. The contribution of the
current study to three gaps in the literature will be looked at in more depth below.
Phonological Awareness as a Cross-Linguistic Foundational Skill
PA skill in L1 and L2 support later developing metalinguistic and literacy skills in 2nd
grade Spanish-speaking ELLs, confirming the strong relationship between PA and spelling skill
for linguistically diverse children in the early period of literacy development (August et al.,
2009; Durgunoğlu et al., 1993; Gottardo et al., 2008; Lindsey et al., 2003). Furthermore, the high
correlation between Spanish and English PA performance supports the theoretical position that
PA tasks in both L1 and L2 tap into a singular underlying competence (Anthony et al., 2011;
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Cummins, 2000). Additionally, the developmental model tested here makes a unique
contribution to the literature on typical cross-linguistic metalinguistic skill development in both
the phonological and morphological domains for sequential Spanish-speaking ELLs, as
discussed below.
Spanish PA Supports English MA Development
To the best of our knowledge, no other study has demonstrated the cross-linguistic
contribution of Spanish PA to English derivational morphological awareness. The pattern of
differential predictive relationships between Spanish and English PA at kindergarten with later
developing metalinguistic and literacy skills in 2nd grade was a surprise finding. We expected
both Spanish and English PA to significantly predict MA development because morphemes
contain phonological segments and both PA and MA are metalinguistic skills, but this was not
the case. The pattern of results can be explained from both a developmental and cross-language
structure perspective.
Developmentally, the period between 1st and 3rd grade is a period of dramatic growth for
MA in monolingual English speakers (Berninger et al., 2010). This window of early elementary
school also encompasses the early stages of L2 acquisition for sequential bilingual ELLs
(Cummins, 2000). In the present study, Spanish PA performance was observed to be
significantly stronger than English PA performance. Consequently, the relatively detailed
phonological representations supporting children’s Spanish PA skills could provide a stronger
foundation for the newly developing morphological analysis skills. Given time, English PA may
match or overtake Spanish PA as a unique predictor of MA, as the English phonological system
develops increasing detailed phonological representations of L2 vocabulary.
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The second possible interpretation of the cross-linguistic relationship is that shared word
origins of complex derived vocabulary come into play. Spanish PA’s unique predictive
relationship with MA could be explained by the similarity in word forms between Spanish core
vocabulary and derived morphologically complex vocabulary in English (Nagy et al., 1993).
Research in adult Spanish-speaking ELLs has found English MA to be uniquely predictive of
reading comprehension presumably through the influence of MA on cognate vocabulary, which
are words that have similar phonological, semantic, and syntactic representations in both English
and Spanish (Kieffer & Lesaux, 2008). The current findings may add nuance by adding a crosslinguistic component. Spanish PA may be a more sensitive measure than English PA for
predicting MA skill development in early elementary school for ELLs. Spanish and English
differ in their syllabic inventories and the regularity of stress patterns. Morphologically derived
vocabulary in English is more likely to have lexical forms similar to Spanish core vocabulary;
therefore, it is possible that Spanish-speaking ELL children’s ability to consciously reflect on L1
phonological knowledge aids them in analyzing unfamiliar English derived words to identify
units of meaning. Thus, from a cross-linguistic perspective, Spanish-speaking ELL children may
be relying on L1 language structure knowledge to accomplish morphological problem solving.
These two explanations, developmental and cross-linguistic, are not isolated. It is
possible, indeed it is quite likely, that developmental and structural factors interact in creating the
cross-linguistic metalinguistic skill developmental pattern of the observed results.
MA Skill Supports Accurate Spelling in 2nd Grade ELLs
The importance of MA as a unique predictor of spelling performance in 2nd grade
Spanish-speaking ELLs extends the current literature. Previous work has documented the
causative relationship between MA and spelling accuracy in English monolinguals and French-
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speaking ELLs (Calais, 2009; Deacon & Kirby, 2004; Masterson & Apel, 2010). In the current
study, MA produced the second largest direct effect and second largest total effect on spelling
performance in the path model. Furthermore, MA mediated the significant indirect influence of
S-PA on spelling skill. These findings expand the current literature on both the development of
spelling and MA in ELLs in early elementary school. The skill of identifying constituent
morphemes in derived vocabulary and decomposing the morphologically complex words into
their related base words is predicted by Spanish sound knowledge and predictive of
phonologically encoding English speech sounds into orthography. The extent to which children
recognize morphemes as units of sound and meaning may determine how well ELL children
learn English spelling conventions.
This study contributes to the body of research validating the predictive power of the ETB
task as a measure of MA in ELLs (Carlo et al., 2004; Goodwin et al., 2012; Kieffer et al., 2013;
Kieffer & Lesaux, 2008; Ramirez et al., 2010, 2013). However, contrary to our prediction, MA
did not have a significant direct effect on isolated word reading. It is possible that we did not
obtain direct effect between MA and reading because the MA task only included derived words,
whereas the reading task largely did not, but the spelling task included morphologically inflected
items. Thus, the specific stimuli used in the study may have inadvertently weakened the
relationship between MA and reading and strengthened the relationship MA and spelling.
PA, MA, and Single Word Reading Performance Predicts Single Word Spelling in ELLs
The model results revealed that all variables in the path analysis had significant total
effects on spelling performance. Furthermore, the combined direct and indirect influences of the
predictors explained 76% of the variation in spelling skill in the model. Single word spelling was
the result of a complex interaction of Spanish PA and English PA at kindergarten in addition to
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MA and single word reading in 2nd grade. Of the four variables in the model, three had direct
effects on spelling performance: E-PA at kindergarten (β = .21), as well as MA (β = .33), and
single word reading (β = .38) at 2nd grade. The results suggest that Spanish PA has a lesser role
to play in the development of accurate English spelling development in early elementary school
than does English PA. Taken together, the results of the path analysis confirm the relative
importance of active metalinguistic skills in early literacy development for Spanish-speaking
ELLs in early elementary school (Oller et al., 2007).
A possible interpretation of the results is that the different predictive relationships
between Spanish and English PA and single word spelling are a consequence of literacy
instruction in the classroom. The school district where the participants were enrolled followed an
English immersion model. Considerable time in kindergarten and early elementary school was
spent on developing sound awareness and applying it to word reading, decoding, and spelling in
English. The children in this study were directly taught the relationship between the sound
patterns of English and English orthography. Spanish sound knowledge was not targeted in
classroom instruction. It is possible at this stage in their literacy development, the English PA
skills that developed in the context of word reading and spelling did not generalize to morpheme
structure awareness.
Further Considerations
The path analysis procedure requires the assignment of a direction of the relationship
between variables. The proposed developmental model presented here is therefore unidirectional.
It is unlikely, however, to be an exact estimation of the reality of language development.
Linguistic development is somewhat unidirectional (e.g., we learn how to babble before we learn
how to talk, we learn how to talk before we learn how to read). However, within specific areas of
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linguistic development, it is likely that domains of language interact. For example, the
relationship between MA and vocabulary is thought to be bi-directional in that larger
vocabularies predict better MA performance and vice versa (Deacon et al., 2014). A similar bidirectional relationship between vocabulary and PA has been described in the literature, where a
larger vocabulary results in phonological restructuring and finer detailed PA which in turn
facilitates vocabulary learning. Consequently, a more global measure of vocabulary, that is valid
and reliable for Spanish-speaking ELLs, could possibly add additional explanatory power to the
model. PA skill and reading instruction efficacy also have a bi-directional relationship, where
higher levels of PA support greater carry-over of reading instruction and vice versa (Stahl &
Murray, 1994).
Conclusion
Three key findings of this study were that in the period between kindergarten and 2nd
grade for ELLs (1) Spanish PA significantly influenced English MA, but not English reading, (2)
Spanish PA indirectly supported accurate spelling through its influence on English MA
development, and (3) English PA directly supported both single word reading and spelling, but
not MA. Possibly, the two distinct paths of predictive relationships between kindergarten L1 PA
and L2 PA and the later developing 2nd grade skills are a consequence of English immersion
educational experiences. ELLs engaged in spelling English vocabulary appear to be able to draw
on early developing skills that are shared cross-linguistically. These results support previous
findings of cross-linguistic transfer of phonological awareness skills (Lindsey et al., 2003), and
extend the literature by finding the positive transfer of metalinguistic skills not only crosslinguistically but across constructs, from Spanish PA to English MA. These findings suggest that
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assessment of both L1 and L2 metalinguistic skills in ELLs may be important to later developing
metalinguistic and literacy skills.
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Chapter 4
General Conclusion
The two submitted manuscripts included in this dissertation investigated the crosslinguistic developmental sequence of metalinguistic skills as well as the relationship between
metalinguistic and literacy skills in the period between kindergarten and 2nd grade for Spanishspeaking ELLs. Predictive models were employed in both papers, hierarchical regression in the
first paper and partial least squares structural equation modeling in the second paper.
In paper 1, key findings were that L1 PA in kindergarten was a reliable predictor of
performance on both oral and written tasks of MA in 2nd grade in contrast to L2 PA, which only
directly supported performance on written MA tasks. Letter ID was only predictive of spelling
morphologically complex words. The different predictive relationships between L1 and L2 PA at
kindergarten and the four MA tasks in 2nd grade may be the result of different levels of exposure
to morphologically complex vocabulary in the oral and written modality in their L1 and L2. It is
possible that morphologically complex vocabulary was primarily encountered in the oral domain
in their L1 and in the written domain in their L2 classrooms. Overall, this study demonstrates
that metalinguistic skill development in early school-age Spanish-English ELLs is sequential and
cross-linguistic, with later developing MA performance supported by both L1 and L2 PA and
letter ID skills.
In paper 2, kindergarten L1 PA directly predicted 2nd grade MA and indirectly predicted
single word spelling accuracy. L1 PA at the end of kindergarten directly predicted 2nd grade
English word reading and spelling. Within the model, L1 PA was the only significant
longitudinal predictor of MA, and L2 PA was the most significant predictor of spelling skill,
overall. The two distinct paths of predictive relationships possibly illustrate the influence of L2
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immersion education experiences, with literacy skill development directly tied to L2 sound
knowledge as a result of direct instruction, meanwhile the later developing oral language based
MA is directly supported by the skill of reflecting on the sound knowledge in the relatively more
mature L1 phonological system. Overall, this study demonstrates that Spanish-speaking ELL
students in early elementary school seem to draw on earlier developing cross-linguistic
metalinguistic skills when engaged in spelling English vocabulary.
Together, these two papers add to the body of knowledge on the relationships between
language and literacy in early elementary school for Spanish-speaking ELLs. The results of the
papers provide evidence of the transfer of linguistic knowledge cross-linguistically and across
domains of language in the early period of literacy development in Spanish-speaking ELLs.
These results can inform language and literacy assessment procedures for identifying Spanishspeaking ELLs at risk for poor academic and spelling outcomes by demonstrating how L1 and
L2 PA differentially support MA development and accurate spelling across early elementary
school. This work demonstrates that not only the language used to assess metalinguistic skill, but
also the language (i.e., L1 or L2 in PA) and modality (i.e., oral or written in MA) of the task
selected will influence task performance and possible predictive relationships.
Although the two papers make unique contributions to the understanding of the
metalinguistic sequence of development in Spanish-speaking ELLs, particularly for MA, the
research cannot account for the dynamic interaction between the distributed lexicon of ELLs,
phonological awareness, morphological awareness, and reading across elementary school. It may
be possible that other semantic and structural factors, such as cognate status and syllabic
structure, may contribute to the pattern of results observed. Additionally, the relative frequency
that Spanish-speaking ELL children encounter morphologically complex in their L1 and L2 may
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be an important factor in metalinguistic skill development not accounted for in this work (Ford,
Davis, & Marslen-Wilson, 2010; Hay, 2001). The results of study suggest that Spanish-speaking
ELL children may need additional oral exposure to morphologically complex vocabulary to
develop MA in the oral domain. A possible application of the results is the possibility that
Spanish-speaking ELL children may benefit from explicit instruction in cognates and the overlap
between Latinate derivational morphemes in their L1 and L2 (Ramirez, Chen, & Pasquarella,
2013).
Extensions of the current work include the investigating if MA is a unified latent
construct or a cohort of related skills for ELLs (Spencer et al. 2015). Currently, it is unknown
whether the array of MA tasks in the literature measure the same underlying competence.
Additionally, current tasks in the literature do not systematically control for lexical processing
confounds, such as word length and prosodic features of derivational affixes (Gilbert, Goodwin,
Compton, & Kearns, 2014). MA is an area of language knowledge that experiences growth
throughout the lifespan. Consequently, the change in relationships between MA and literacy
outcomes could be investigated at different levels of educational exposure, from early
elementary school to college.
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